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NONDESTRUCTIVE INSPECTION DEVICES SEEK OUT MINUTE FLAWS 


—help New Departure make better bearings! 


One such device is the N/D Ball Scanner. As eagle-eyed instruments, they subject balls coming down 
the lines to the closest scrutiny. With unfailing consistency, they automatically reject balls having the 
minutest traces of rust, pits, grind marks, blemishes, and other faults, normally undetected by visual 
inspection. Result—balls made by New Departure are more defect-free than ever before. Bearings 
assembled with these balls and used in your products deliver better performance with greater reliability. 


Development of nondestructive inspection devices has long been one of New Departure’s principal 
R & D efforts. The Ball Scanner is just one of the existing devices that are already bringing you higher 
quality and more reliable bearings. Others are still under ‘‘wraps,’’ but are destined to bring you even 
better bearings in the near future. 


The advantages of these ball bearings are available to you now. Contact the New a 


Departure Sales Engineer in your area. New Departure, Division of General Motors AD 
Corporation, Bristol, Connecticut. 
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ATIONAL BUD" OIL SEALS 
OVER 3,500 DIFFERENT SIZES IN PRODUCTION 


BUD (Bonded Universal Design) Oil Seals 
field-proved in over 20 million cars, trucks and buses. 
Economical, ready when you need them. 


National has complete tooling to provide you with a broad 
range of dependable BUD® seals covering virtually 100 
shaft sizes for standard applications. 


In National BUD seals, the lip is permanently bonded to 
the metal casing. This means less rubber needed, less 
frictional heat at contact points, longer life, less space 
required in applications. Bonded design eliminates in- 
ternal leakage, and BUD seals are phosphate coated to 
avoid rust. With these features plus superior concen- 
tricity and rugged, simple design, BUD seals have proved 
outstanding in many millions of hours of widely varied 
field usage. 


Available with single or dual lips; in single case design 
for standard precision shaft sealing, or double case de- 
sign for heavy duty use of severe press fit. Sealing mate- 
rials are available for temperatures from —80°F to +400° 
F, to operate in most oils or industrial fluids. 


The bonded design was pioneered at National Seal— 
industry’s oil seal headquarters for 40 years. If yours is a 
standard application, your National Seal field engineer 
has the proper BUD seal for prompt delivery; if yours is 
a special design his experience can help you cut sealing 
costs. He’s listed in the Yellow Pages, under “Oil Seals.” 


> ee 


ee Now National catalog lists BUD seals. 
National 450,000 


Write for your copy today. 


National 480,000 


NATIONAL SEAL 


3 
a "| 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
*BUD (Bonded Universal Design) Plants: Van Wert, Ohio; Downey and Redwood City, California 
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National Engineers’ Week 


EBRUARY 18 to 24 has been designated National Engi- 

neers’ Week by the National Society of Professional 
Engineers, sponsors of the event each year, in cooperation 
with many other engineering and industrial groups, 
emphasize the broad contributions of the engineering pro- 
fession to America’s economic and technological growth. 
National Engineers’ Week is held during the week of 
Washington's birthday, and the observance features career 
conferences for schools, exhibits on engineering achieve- 
ments, guided tours through industrial plants, talks by engi- 
neers before student and civic groups, and many other activi- 
ties calling attention to the importance of a sound educational 
background in mathematics and the physical sciences. 


The theme for the 1962 Week is “Economic Growth 
Through Professional Engineering.” This theme is based 
on the need to call widespread public attention to the vital 
role played by science and technology in our national eco- 
nomic growth and expansion, and the consequent economic 
strength of our individual citizens. 


Warren C. Stadden, chairman of National Engineers’ 
Week, in his invitation to participate in the event, cited the 
following as indicative of the contributions engineers have 
made to the engineering profession and to national welfare: 


“Engineering applications of fundamental data and prin- 
ciples gained through scientific searching have carried man- 
kind from the primitive steam powered devices of the early 
years of the industrial revolution to the current exploration 
of the solar system and beyond. It is, of course, the engi- 
neering applications of the propositions stated in relativistic 
and quantum theory early in this century which are bringing 
man into the nuclear era, with all the implications of this era 
in terms of greatly increased energy sources. The success of 
these engineering applications will, therefore, be intimately 
involved in the scope and viability of our national economic 
growth — both in qualitative and quantitative aspects.’ 


National Electrical Week 


ATIONAL Electrical Week will be bserved February 
N 11 to 17 and will have as its theme “Electricity Pow- 
ers Progress.’’ According to Harold A. Webster, chairman 
of the National Electrical Week Committee, the electrical 
industry intends to concentrate its efforts during the week on 
informing the nation of the vital role electricity plays in the 
national economy and defense and of the national determi- 
nation to improve the standard of living. National Electrical 
Week is sponsored by manufacturers, distributors, utilities, 
leagues, labor, contractors, and service and repair groups, 
and the 1962 committee is made up of representatives from 
all of the sponsoring organizations. The Committee, whose 
headquarters are located at 290 Madison Ave., New York 
17, N. Y., will distribute planning guides and materials for 
nation-wide and local observances of NEW. 


Attractive display items, printed in eye-catching flores- 
cent red, blue and white for use in stores, offices, plants and 
on vehicles are available. Mobile danglers, planning guides, 
speeches, reproproofs, mats, Edison replica lamps, decals, 
placemats, posters, bumper stickers, window banners and 
special pamphlets are available from National Electrical 
Week Committee, Suite 306, 407 N. 8th St., St. Louis 1, Mo. 
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“EXOTIC” BUSHING MAKES NEW 
STEERING DESIGN COME TRUE 


conceenmeremenooeaneercnset: 


THREADED 1D. INSIDE-OUT BUSHING HELPS PUT 


NEW STEERING MECHANISM 
INTO PRODUCTION! To perfect a new 


steering mechanism, an automotive 
manufacturer required a linkage com- 
ponent. Designers tried making it of 
machined steel, then plastic . . . both 
materials failed. But the unusual bush- 
ing shown at left, with a number of 
features F-M engineers helped designers 
incorporate, solved the problem. It is 
bronze-on-steel, formed with the ball- 
indented bronze on the O.D. so the 
bushing can accommodate sliding mo- 
tion within the mechanism. A large 
window makes insertion of a ball sock- 
et easy during assembly. Design of the 
bushing also includes: stops near one 
‘ end to hold a disc . . . a threaded I.D. 
on the other with slots for a locking 


STOPS a pin . . . holes that supply lubricant to 


é J zg the outer surface. For the F-M cus- : 
“ia. < “«——-— CHAMFER ———3 ais tomer, all these built-in features helped 


accomplish this result—easy, efficient 


ACTUAL BUSHING SIZE assembly and success with a new design. 
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CAN F-M BUSHINGS SOLVE problems on your 
board or on your assembly line? Or perhaps 
a sleeve bearing, thrust washer or spacer? 
F-M, who makes them all, can provide the 
answer. F-M engineers, with a wealth of 4 
knowledge from years of experience, are | 

available to help design the needed compo- | 
nent. This complete technical assistance is | 


one reason why these F-M products are 4 & J 
widely specified for use in automobiles, | = 

farm equipment, construction EE Oe OR TE OE EE 

machinery and many other Additional information about bushings is provided in a Design Guide, published by F-M. Helpful litera- 


products. ture is also available on sleeve bearings, thrust washers and spacer tubes. For your copies, write 


Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


mm x 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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SOVIET SOIL SCIENCE 


DERDERIAN g ERS. o- o 


from AIBS . 


English translations of Soviet Soil Science,:a monthly 
journal of the V. V. Dokuchayev Institute of Soil 
Science, Academy of Sciences, USSR. This major Rus- 
sian scientific journal has been published since 1899 and 
is the single most important source of published infor- 
mation on Soviet soil science research. 


The publication of these translations of Soviet Soil 
Science is made possible by a grant from the National 
Science Foundation. Edited by Dr. A. P. Mazurak, 
Department of Agronomy, University of Nebraska, 
these are literal translations from the original Russian. 
Articles carried cover a wide range of subjects. Some 
recent titles: “Distribution of Bog Types in Frigid and 
Temperate Zones of the Northern Hemisphere,” ‘The 
Effect of Various Tree Species on Soil,” “Some Notes 
on Types of Water Relations,” “Determination of Soil 
Colloid Absorption Capacity,” “Sod-Carbonate Soils of 
the Southern Central Siberian Plateau.” 


Ae 


The AIBS translations of Soviet Soil Science are pub- 
lished in the same number of issues (12) per year as 
the original Soviet journal. 


Yearly Subscriptions: $40.00, individuals and 
industrial libraries (U.S. and Canada); $20.00, 
AIBS members and other libraries; $3.00, addi- 
tional to each price, foreign. Single copies: 
$4.50. 


Address subscriptions to: 


AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES 
2000 P ST.,N.W. e« WASHINGTON 6,D.C. e¢ PHONE: HOBART 2-6556 
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Link-Belt 
will supply 
an auger 
to match! 


Just state your requirements! Link-Belt will 
quickly supply an auger to match them 
exactly. 

Link-Belt has a basic design for every 
job — gathering, conveying, elevating, 
spreading, feeding, mixing, digging. You 
have your choice of helicoid, sectional and 
many other types of flighting . . . a full 
range of diameters, gauges, pitches . . . 
any metal and finish you require. And if 
our broad selection of standard augers 
can’t solve your problem, our engineers 
will provide an economical answer. 

Most important, your choice of Link- 
Belt augers pays off in the field . . . ia 
years of smooth, vibration-free operation. 
Using specialized forming machinery and 
Selected steels, Link-Belt produces uniform 
flighting consistently. Strict manufacturing 
controls assure a strong, straight-and-true 
product. 

Link-Belt also has a full 
line of troughs, spouts, 
hangers, drives and other 
related components. For 
complete details plus any 
engineering counsel you 
may need, contact your 
nearest Link-Belt office. 
Ask for Book 2989. 
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“a AUGER WITH. Cer TER 
4 ae H CEN 
— = BEATER BLADES 


| MOUNTED HELICOID 
~ AND SECTIONAL 
FLIGHT AUGERS 


PLAIN BEATER 


HELICOID 


FLIGHTING — SECTIONAL 
FLIGHTS 


PW es 


0 ee ee Wf 
INTERNATIONAL HARVESTER’S McCORMICK NO. 91 COMBINE 


conveys and elevates the crop V ith I i ; LI N K 
€ ‘ i 
15,747 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Warehouses in All Major In- 
dustrial Areas and District Sales Offices and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville 
(Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs; Switzerland, Geneva. Representatives Throughout the World. 
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Report to Readers... 


MANURE AS POWER SOURCE TO HEAT, An Iowa SU agricultural engineer made the 
LIGHT AND VENTILATE HOG HOUSES prediction at an ASAE meeting that man- 
ure might become the source of power for 
heating, lighting and ventilating hog houses of the future. In research 
studies he is conducting, analyses of the excretions of 410 swine averaging 
103 pounds in weight indicated that each animal averaged } gallon of man- 
ure per day, 85 percent of which is liquid. The remaining 15 percent is com- 
posed of solids, almost three-fourths of which are volatile. . .. This engi- 
neer believes that, if a system can be developed to suitably recover these 
volatile gases, then heating, lighting, and ventilating hog houses with waste 
products is a reasonable possibility. .. . The daily sewage gas (methane) 


production, as calculated by this engineer, was 4,400 Btu per animal. In the 


most severe weather a well—constructed house will require a maximum of 4,800 
Btu per animal, he estimates; however, he believes average consumption 
would probably be under 4,400 Btu. 


RELATIVE EFFICIENCIES OF SPRINKLER Agricultural engineers of the USDA and 
AND FURROW METHODS OF IRRIGATION the state universities of Nebraska and 

Kansas told an ASAE meeting that both 
sprinkler and furrow methods of irrigation will perform at a high level of 
efficiency if properly designed and operated. This evaluation is based on 
tests conducted at the North Platte (Nebraska) AES between 1955 and 1957 on 
plots suited to irrigation by either method. .. . While efficiency was 
found to be high in the case of both methods of water application, there was 
a significant difference in efficiency levels. Sprinkler application showed 
an average efficiency of 82.5 percent, while the average in the case of the 
furrow method was 74.1 percent. . . . The engineers point out that the 
average difference in water application of the two methods was roughly equal 
to the difference in runoff. This indicated that, if runoff on furrow irri- 
gated fields can be reduced, the efficiencies of the two systems can be made 
more nearly equal. .. . The engineers conclude that an irrigation system 
for a given site cannot be selected on the basis of efficiency alone, but must 
also consider equipment costs, land preparation and labor. 


EQUATION DEVELOPED TO USDA (ARS) soil scientists have developed an equa- 
FORECAST WIND EROSION tion that, for the first time, makes it possible to 

measure the susceptibility of farm lands to wind 
erosion. This equation (E = IRKFCWDB), according to the scientists, is a 
Symbolic way of saying that the susceptibility of a field to wind erosion 
(E) depends on eight factors as follows: I, soil cloddiness; R, surface 
cover; K, ridge roughness equivalent; F, soil abradability (or stability) ; 
C, wind velocity-surface soil moisture; W, field width; D, wind direction, and 
B, wind barrier. . . . The scientists are continuing their research in order 
to more specifically identify the exact role of each factor and thereby 
make the equation more useful and versatile. 


MECHANIZATION INCREASES A five-year study of 80 farms in one North Dakota 
CROP ACREAGE 75 PERCENT county showed that an increase in mechanization 
of those farms made it possible, not only to in- 
crease crop acres by 75 percent, but also to reduce the labor required by as 
much as 30 percent. During the study there was a 30.5 percent increase in the 
number of tractors, and the average size of tractor resulting from the increased 
acreage was Slightly greater as was the case with combines, the number of 
which increased 21.5 percent. . .. The total fixed costs per acre for the 
principal farm machines were found to be $3.70 per acre which represented a 
saving of 17.7 percent on the larger farms. (Continued on page 666) 
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1961 


BEARING 


One in a series of technical reports by Bower 


BRIEFINGS 


BEARING GEOMETRY 
MAKES OR BREAKS BEARING PERFORMANCE 


To develop high capacity and optimum 
performance in a tapered roller bearing, 
it is essential that roller alignment be 
accurate. Correct roller alignment, in 
turn, depends on a critical geometric 
relationship between the cone back-face 
rib, and the cone raceway. 


Perfection in this geometric relationship 
compels the rollers to align themselves 
perfectly with respect to the bearing 
geometry, and each roller shares equally 
in the work that is imposed. Figure 1 
diagrams the important elements in- 
volved. 


When this rib-to-raceway relationship © 


is incorrect (because of either faulty 
bearing design or manufacturing inac- 
curacies), rollers experience misalign- 
ment and begin to skid and skew under 


CONE 
BACK-FACE 


load. As engineers know, poor perform- 
ance and premature bearing failure are 
inevitable under these conditions. 


In the design and manufacture of Bower 
tapered roller bearings, Bower engineers 
take great care to generate and hold an 


rib. In practice, this means that Bower 


BRG. FRONT FACE 


BRG. CONE 
GROUND 
ROLLER PATH 


GROUND RIB 
SURFACE 


” GRINDING 
WHEEL 


bearings are designed for maximum life 
and optimum performance under any 
operating conditions. It means that 
Bower bearings retain accurate roller 
alignment under all speeds and loads up 
to the maximum for which the bearing 
is rated. 


It’s one thing to develop proper bearing 
design on paper, but quite another to 
carry it out consistently in manufacture. 
To this end, Bower engineers were instru- 
mental in the design and development 
of a unique centerless grinder on which 
Bower precision grinds each bearing’s 
cone raceway and rib-face simultan- 
eously. The results obtained from these 
machines invariably meet or surpass 


Bower’s exacting requirements and as- 
sure perfect roller alignment. 


Figures 2 and 3 are front and top views 
which illustrate Bower’s technique of 
centerless grinding rib-faces and cone 
raceways together. As a result, every 
component in a Bower bearing is per- 
fectly concentric about its rolling axis. 


THESE SURFACES 
GROUND 
SIMULTANEOUSLY 


THIS ANGLE MUST BE 
HELD EXACTLY FOR OPTIMUM 
PERFORMANCE 


xkk tk 


When you require bearings, we suggest 
you consider the advantages of Bower 
bearings. Where product design calls for 
tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can 
provide them in a full range of types and 
sizes. Bower engineers are always avail- 
able, should you desire assistance or 
advice on bearing applications. 


exact face angle on the cone back-face BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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lulti-Luber® 
for plus value 
on baler 


Oliver Corporation now offers Lincoln's 
Multi-Luber automatic lubrication system 
as factory-installed equipment on its 
Model 101 three-wire-tie baler. 


Downtime for hand-lubricating of farm 

implements cuts into daily yield, adds to 
crop cost. That’s why Oliver and other 
leading manufacturers offer the 
Multi-Luber—a positive, in-the-field 
lubrication system that protects bearings 
with a film of fresh lubricant. 


Choose the Multi-Luber for added sales 
appeal on your machines. For a helpful 
booklet answering engineers’ typical 
questions about the Multi-Luber, write 
Lincoln’s Original Equipment Sales Division. 


OLIVER 


ee ee ee ee ee 
t 


<<” LINCOLN 


ENGINEERING COMPANY 


4010 GOODFELLOW BLVD., ST. LOUIS 20, MO. 
DIVISION OF THE McNEIL MACHINE & ENGINEERING CO. 
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BCA DELIVERS NEW DESIGN DATA 


for personal discussion on all ball bearing applications! 


Whenever BCA submits engineering drawings and calculations 
to a customer for a new ball bearing application, they’re de- 
livered in person by a BCA engineer. He can discuss the prob- 
lem and our suggested solution, explaining how and why this 
particular design is best for the job to be done. Only in this 
way can you get the personal consultation essential to solving 
many bearings problems. 


When new bail bearing applications or design changes are re- 
quired, BCA engineers to the precise degree that operating 
conditions require. Bearings must not be under-engineered, 
at a risk of bearing failure: neither should they be over-engi- 
neered, at unnecessary extra cost. These are but a few of the 
factors which must be considered in bearing design. This is 
why the BCA personal approach offers a decided advantage 
to our customers. 


BEARINGS COMPANY 
OF AMERICA 


1961 * DECEMBER * AGRICULTURAL ENGINEERING 


Another important BCA “extra” is unusual flexibility in 
operation. Because we can eliminate red tape and wasted 
time, many of our customers have found we can even handle 
delivery or production emergencies in good order. 


BCA also has available complete new research and engineer- 
ing facilities and equipment. Included are special bearings 
testing machines which can duplicate many of the customers’ 
actual operating conditions. 


BCA makes ball bearings for OEM and replacement use, for 
almost every industry . . . construction, agriculture, automo- 
tive, machine tool. They’re available in a complete range of 
sizes and types. For information or for technical 
assistance on bearings problems, contact Bearings 
Company of America, Division of Federal-Mogul- 

Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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. . « Report to Readers (Continued from page 662) 


REACH MILESTONE IN MECHANICAL A North Carolina AES agricultural engineer 
HARVESTING OF TOBACCO LEAVES reports their research efforts, both in the 
selective harvesting of tobacco leaves me-— 
chanically and the bulk curing of the leaves under controlled conditions, have 
produced promising results. In fact, commercial development of the bulk-cur- 
ing equipment they devised has begun and last season thirty-six units were 
sold. Preliminary reports indicate that the quality of the cured tobacco, in 
practically all cases, was Superior to that cured by conventional means. ... 
This past season a prototype commercial tobacco harvester, which harvests 
the leaves and places them on racks for bulk curing mechanically, was success- 
fully farm tested. 


SEEDER PLANTS THROUGH For two years Illinois AES horticultural and agri- 
PLASTIC - PAPER MULCH cultural engineering researchers have cooperated 

in adapting a commercial mulch-laying machine to 
Illinois conditions. This has included changes in furrow-making and edge- 
covering devices, as well as developing a new method of unrolling the mulch. 
Along with these improvements, the agricultural engineers have developed a 
vegetable planter that is attached to the mulch layer for planting through 
the mulch as it is laid. The advantage of this is that maximum benefit is 
derived from applying the mulch at seeding time. ... In operation the 
seeder meters the seed at the seedbox, from which it falls through tubes and 
a vaive into the hub of the planter wheel. From this point the seed is then 
directed toward one of four exposed, sharp-pointed valves on the wheel rim. 
The valves in turn punch through the plastic mulch depositing the seed below 
it. Both variable-depth and variable-spacing adjustments are provided. Thus 
far in its development the machine has satisfactorily planted squash, cucumber, 
and watermelon seed. 


PRECISION SUGAR-BEET PLANTER ADDS Two Michigan SU agricultural engineers 
TO OVER-ALL PRODUCTION EFFICIENCY have developed a precision sugar-beet 

planter that increases the efficiency of 
thinning, cultivating and harvesting operations, as well as planting. With 
this planter sugar beet seed can be deposited in such a way that the seeds are 
given no forward movement, even though the planter itself is moving forward. 
This obviates the problem of the beet seed scattering down and to the sides of 
the row. In other words, precision planting results in making the operations 
of thinning, cultivating, and harvesting more efficient. 


ENGINEERS DEVELOP AUTOMATIC USDA (ARS) agricultural engineers, in coopera- 
GATE FOR IRRIGATION DITCHES tion with Idaho AES researchers, have developed 

a new gate for irrigation ditches which 
offers three important features: (1) automatic control by waterflow, (2) re- 
duction in operator labor, and (3) increased efficiency of water use. When 
placed at intervals in a head ditch, the gates open in sequence to permit flow 
of water into field borders or furrows. When ditches are emptied between irri- 
gations, the gates automatically close and reset themselves for the next irri- 
gation. The new gate should prove especially worth while in areas where water 
and labor are scarce. .. . When installed, the water-controlled gate is set 
at. right angles to the head ditch and pivots on a horizontal axis at the top. 
After being directed into the ditch, the water is checked by the first gate 
so that it flows into the first set of borders. As these borders are being 
irrigated, a small amount of water is collected in a container attached to the 
first gate by a trip mechanism. When sufficient water accumulates, the container 
drops, releasing the trip mechanism. The gate then swings up and water flows 
down the head ditch to the next gate which repeats the cycle of operation. 
This sequence continues until irrigation of a particular field or area is 
completed. 
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COMBINES ROLLER CHAIN PERFORM- 
ANCE WITH SELF-LUBRICATION. A heavy 


oil-impregnated, sintered steel bushing replaces 
the conventional roller and bushing of standard 
roller chain—provides “‘self-feed” lubrication be- 
tween bushing, pin and sprocket teeth—assuring 
constant protection against corrosion, abrasion 
and friction. 


MINIMIZES TIGHT JOINTS. Tight joints are 
primarily caused by the link plates “backing off” 
the bushing. 

Rex Redi-Lube is designed to prevent tight 
joints. The heavy-walled, hardened bushing, with 
its accurately controlled press-fit in the link 
plates, locks the plate on the bushing—assures 
true link plate alignment. 


PROVIDES SELF-CLEANING ACTION. 
Designed clearances between link plates allow 
dirt to work free, reducing abrasive wear and 
binding. 


INTERCHANGEABLE WITH ASA ROLLER 
CHAIN. Couples with ASA roller chain and 
operates over the same sprockets. 


Rex Redi-Lube Chain 
lubricates itself! 


You can use it where you need the strength, the wear life, 
and the quiet, precision operation of a roller chain. 
Rex Redi-Lube Chain reduces the need for repeated lubrication, 
which is so important to chain life...it lubricates itself! 
Now, new Rex Redi-Lube Chain puts full life into drives 
and conveyors that can't be regularly lubricated—provides 
protection against tough service conditions such as dust, 
dirt or moisture—ideal for open and exposed drives. 
Find out how new Rex Redi-Lube Chain can help 
you get longer service life from your equipment. 
For complete information, write, or 
mail the coupon below. 


CHAIN Belt Company 
4681 W. Greenfield Ave., Milwaukee 1, Wis. 


(In Canada: Rex Chainbelt (Canada) Ltd., Toronto and Montreal) 
Please send information on Rex Redi-Lube Chain. 


Name 
Company 
Address 
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MORSE “stock” power-drives give farm 

ef “ q 1] p AYS T ,> MORSE products make farm imple- 
of | ments perform .. . better. . . from 
“ = power take-offs at the tractor through 
spreader reels. Or, harvester reels and 
sickle-to-cylinder feeds. Or from corn 
picker snouts to chutes. Name any 
example of farm machinery you are 
designing. It can be well worth your 
while to check with a Morse engineer 
from the very inception of your basic 
idea. He is accustomed to working 
with designers. He’ll acquaint you 
with on-the-rig improvements his 
products can make. And, he’ll have 
interesting dollar savings, too, be- 


“DESIGN-IN” 
MORS 


Nylon Coupling ¢ Morflex Coupling e Cam Clutch e Miter Box e Torque Limiter e Speed Reducer 
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implements something “special”! 


cause many Morse exclusive, stock 
products are specials to most suppliers. 


Start now by writing: Morse Chain 
Company, Dept. 38-121 , Ithaca, New 
York. Export Sales: Borg-Warner 
International, Chicago 3, Illinois. In 
Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ontario. 


MORSE 


be BORG-WARNER INOUSTRY 


Bw 


ONLY MORSE OFFERS ALL THESE POWER-DRIVE COMPONENTS ! 


a! , 
Roller Chain e Over Center e Double Pitch Chain 
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...every one “application engineered” 
by MOTOR WHEEL for farm tractors 


and implements 


Whether you manufacture heavy- 
duty tractors or implements, or the 
garden variety, Motor Wheel is your 
best source . . . the one source for your 
every wheel requirement. With over 500 
different agricultural wheels in sizes 
ranging from 8” to 38” in diameter and 
3” to 14” in width, Motor Wheel offers 


the most complete line of wheels specif- 
ically engineered to meet the exacting 
needs of farm machinery. And you get 
coast to coast distributor-warehouse 
service, too. 

Get complete specification data 
. . « write for our new Agricultural 
Wheel catalog. 


Serving the Agricultural Industry Since 1903 


MOTOR WHEEL Corporation 
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Lansing 3, Michigan 
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500 DIFFERENT WHEELS 


1961 


pas eee fy Sy! Bias ee 
Re RL, >, Be Vos eae areca Mee) Fen pas sa 
‘f pe pea OEE aI = me bY Bnd ad 7 yt 
"FA 1: biel rep a ‘ es fet (err. ~*~" Ay oc eee he ‘6 tee ieee 
Re! ee ba eee lg” aay, iar es ee Me PARR Seibel So ok. ie ean 
To, at i ines, “gee Conan 29 c. ea eeenoe a Sn Sue; ae ie J Steet ie pum FID PT OR Le ise? 
WeremanMre Pr sae are! ie ert 8 et Re i Beg eee ia seh Ae Bs ay, i Strat ace jose ie a alles te Be voi” te a 
ae week BER te oe 3 (ees a es ma ee eae nies Se Jie! Sage Rie Pe ais) he © Care wi lasce! sake lee A n ‘ Bn: 78 eds 
SOG ate er ela a GRO es a ec eins ae ig ea piedow ay. | jie a SRS Rape 
ees aS ke ee ee ahead ee ps RN ee eee ce coe 
tates pene ce eke AS eee es te ee ana eee 
EE CT Saar Ee ee eo ae a Ob: i 
an : 1 ee ae 
ee aoe. ee 
Psi, be ore ae 
¢ ong ; Pah ist SS 
¥ gee a ee. 3 
mar ‘a Bee. aut 
5 oad eee 
Se ie ogee 
: oe Se A Ch 7 gee 
AF a ee ee agen 
ee Shoe i. Lion PS 
t A tie Sees 
, 2 TBSline. 12 pee tiles 
ra eee PC i 
. see le . 
3 ae a ee {ie 
a POY es wes 
oN a eee oe 
j ee. 3-' eee Ain nee 
d rk Waite tet 
ae ot ii a iy ae 
wre a 0g ae Re 2 i 
Raabe, i Bo, ieee 
> aah a $ Lee i ee 
y ee Meare 
Y cea gers « wee 
vg $v Sar Fe eee ah 
an & ' Ps ee emis ee 
hog s ee ee Pees ast 
Heed - a ae pe ia 
Path gee ter: teen 
) eG, Be eats 
ag ao ee 
y ~ ae fa 2 aight sg 
a > oe ee Aa 
ee a > ae pra a 
alli oP Te ae aa 
saree | A om ic ibe 
tel . hose 4 pga ad 
eas eae ee 
aes +g Z a, Mh S eee 
ec & ,\ ot ¢ pe ome ei 
eg a = meee 5 ee e 
ot a Ee ge ee 
ae e.7 E % eee 5 
a ‘fs w ey fee be) 7 eg 
tage "| ; : ; Pe dene ares 
- a - | le “2 bdr celia 
os p> Gass we ey eh ta 
ei uih q ow °4 a = Lied cli 
ee ; {ae Fae rae, COnSe aan 
cs Pe aL Tia 
foe, ae: a # ‘ Gtr, 
at: ; oi if Ee «ves 
j 4 i i . & ee 
rs euntee ie oe: p> ee 
= «3 P| a A; Sate 
i ae 2 big ‘ Bea et et Sue ee 
Nowe. se % q 4 ol s mn! x geet * pie) 
Res #& et m +2 § USat ‘Se 
73 fo SU ee ae: 
ote ‘ a : ee Bo ee 
: ei ve ie te anes a 
, Rife (hh Bee ae ae a 
ot . mi mS SNe aes 
ae a pei 4 jie ee <pawenatoe uae 
= : ane | i a ie ; ee ‘Seen 
a £5 Ve : ; Bon 
; © ae oF be - le Sea ete 
‘ete ce SG . a oS Pe. ete 
R208 yer os ie 3 ae a ss ; toe eae TICK Aer 4, 
: oie x © Bea: 7 ae a 4 i Be ae ilar 
ae Bik, nae eae ee | a) aE : a cs hss 7 ea 
si iS or, aneniae a ae sea sit 4 : ¥ ae ja ee late 
es peta os ‘4 “Are bi) ( - Bae 
as habe 8) baa 2 ge a ’ : ia . PS Sees, S 
irs a : if “sg : a4 , a he (eee 
het) 7 cea o aes | a Ls Sf ; ie ] bo a ae 
; a Sn a 0 a | : >. oie a i Saad 
’ sectie  e. e|  n ie 9 4 iy + a fe eee 
>, ERAS oe, sce a Di St ater £ - Fs ae 2s Dead seal 
0 eae eo . ey ea "4 ; ne ae uf q M 3 4 4 = cae s 
ibe oe i). Ree iia wa 6S oa Ee ae 
gE ; — | ss tee He As ial “a ‘i -_ | , 22 2 ae. Futian 
Had m/e et. emma ee ef OF | a. oy ae ee ae 
5 eae ie | Woke: _ AVC Geee as el Ae eae 
pe tt eae t By Biota vag aul efit Ne uit ‘i ‘ Be es 
\ meee ee ee eer Bet "3 Wee a ee 4 h ee Es OP i 7 4 Cy a 
yi | ci S i y oe “i [Men - Via pat, Ge 
oa — f . Ma Fe , { : y a eee ae eed —_— . 2 af 2S Se ele a 2 oa ca 
aa: fan’. <@ R VY Ae WS >. ee Po al 
Ree ‘ Pare, f / \y Ores. f ie ‘Suere Seer os  / , . cS oa aeeet 
: mc: ee Ce AL ae BAS case CNN. fee Bae pee Wie eh . —— | sei 
"ea eg . 3 — S Teed aN a ae i ae in 4 % ‘i ‘oar eLaatemlls 
, > ' aaa  - wi = SENT 3 ee : es ¥ Be ae is 
: ) xe Se Wi ee 
ae get awa ough 
: ee , ae iver 
¥ aye eel 
re oo hea 
“ ag ea BS 
' Ugh 9 b= 
eS, Ue 
: For aoe 
= Boise. aieem 
ee! a Yn ae 
eat S Sais Bree 
2 ene ENC aes 
el ede tear 
e be Siar ft 
Po: opie es ae 
Moms Pere es 
‘cli eae Aree: 
he ee Rats’. focus 
a bat) orgie 
ee Rees. 
‘ Bee] Bae fs ee 
i ee Ree ae 
ee gare ja 
a ieee 
eS 
er. Ms hy 
ee ees 
eee 
: yh aL 
ee a. 
aA Besiaiye a ae 
Saf pare fe 
Berks Sst Beer 
5 ara Poe oe 
it he ee 
a ee Bee 
i aot foam 2 = 
: fe Eset ee 
aD ea ae tee 
yes a ; Bee ‘- 
as om Ua 
‘ Bd: ce 
: Se ee 
dae. vhs a 
es (eee, piers i 
da ane 
. Paces te 
ig Bn 
Bee REN ts ete 
Ae Bes he 
hie See 
?. Be ee 
. . aap 
Bes A 
; i st ee 
¥ pores eee 
4 ee ee 
4 v4 ty fied eae 
: Se sp ae: 
tee ee Hee a 
sie f ‘ ee, bre 
Bip tok Spee og 
iy: || bi Ra 
Ba pe ee 
ahs Di a ; ee 
RT < = br” ne 
See a as 
ve _ Ba 
hie 
Sn" ea at 
ecg ei vi 
we, BS i 
al aay i 
oe “Lee em” et a 
oe wee SO Se ee aca Sas ve 
‘ ; ‘ OPER RES TAP AE 5 eS is Pp eo cal a, 
meee oe eet. ees a eh) ahs ; ee ape. ——— : i 
praee iin a 6 a : poe maa eg 5 rare Weegee feo, 3 ae; 
eR aay ee) a I slay a oes ee 5 ape 8! men Be 
2 Br 2 Sa peas oneal hei ae Barn ae Bee ey foe ea og eae i ee Peat Se 
SNE Se ve aan Pn eee Degatal scott oe Sia ye ee Peet a, eo HRS ees a 
“gh Th a Rag eine etme Hot ewes al 2 recs ae Oo ho ee es Ma rie Sc ne eee et eee F Loa 
v Copa. uke go i cre ime cae Vy elon a erp tk Oe ‘Tip Res 9 ee Pee Pee ae = 
0 ESRI St Maras i A OL Se a ee eo 
Pew. oe PORE OL Ie oe 2 age 
‘ Peery Lo Aare 


a. 


+ a. 
. 7 
r aoe 


ne 


es few 


> 


rom 


eae 
’ eRe ah 
i. 


> 


MANHATTAN AGRICULTURAL BELTS 
Trouble-Proof IH McCormick Combine 


BELTS ENGINEERED 
FOR FARM EQUIPMENT 


MANHATTAN 


Improved equipment design pays 
off in improved equipment per- 
formance. On the new McCor- 
mick all-purpose combine by 
International Harvester shown 
abuve, Manhattan Agricultural 
V-Belts and Condor Whipcord 
Endless Belts assure day-in, day- 
out drive dependability where it 
counts the most — in the field! 
On all types of power applica- 
tions — for every power require- 
ment — Manhattan Agricultural 
Belts have earned the confidence 
of farm equipment manufac- 
turers. Engineered features of 
strength, flexibility and long-life 
which are built into these belts 
add up to uniform, positive power 
delivery and trouble-free service 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION - PASSAIC, N. J. 


under all operating conditions. 
Manhattan belt engineers draw 
on more than 60 years of rubber 
research, development and man- 
ufacturing experience to produce 
the most reliable and economical 
belts in the field today. They work 
with you to help specify the 
proper belt for your needs .. . to 
assist you in the design of new 
or improved power transmission 
drives. 

Make your farm equipment 
drives as trouble-free as possible 
with modern belt technology. Let 
R/M show you how Manhattan 
Agricultural Belts will add more 
dependability . . . More Use per 
Dollar . . . to the equipment you 
manufacture. 


ENGINEERED RUBBER PRODUCTS 


AGRICULTURAL 


CONDOR WHIPCORD 
ENDLESS BELTS 


R/M POLY-V® DRIVES 


“‘More Use per Dollar’ 
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Ing ersoll GALESBURG cross-rolled steel discs 


THE ONLY MANUFACTURER OF DURA-DISC—THE CROSS-ROLLED STEEL THAT IS THE ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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INGERSOLL PRODUCTS 


Division of Borg-Warner + Chicago 43, Illinois 
WORLD’S LARGEST MANUFACTURER OF DISCS 


> yo . 
ee 


a ie 


Win the added punch of 28 husky 26-inch Ingersoll 
GALESBURG discs, this heavy-duty Case 400 wheel- 
type offset harrow packs 3614 pounds of cutting- 
chopping-discing power that slices through toughest 
trash, shreds stubbornest stubble, chops up hardest- 
baked gumbo. 

When all's said and done, genuine GALESBURG 
blades help get the best out of any disc tool. And 
for good reason, too. They're the only discs made of 
time-tested, time-proved Tem-Cross® steel—the cus- 
tom heat-treated, cross-rolled steel that assures 
greatest impact and shock resistance, least breakage, 
longest life. 

That's the kind of dependable service your cus- 
tomers want. And it's the big reason why all imple- 
ment makers—yours included—furnish genuine 
GALESBURG discs as original equipment and for re- 
placement needs. 

So look for this mark of quality SF * stamped in 
every genuine Ingersoll GALESBURG disc. And point 
it out to your customers—so they’// know they're get- 
ting the best they can buy. 
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36 S. Wabash, Chicago 3, Illinois 


BORG-WARNER 
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Export Sales: Borg-Warner International, 
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Land-Grant College Centennial 


and State Universities selected November 12 to 16 as 

the Centennial convocation of the Land-Grant univer- 
sities and colleges. The event occurred on the eve of the 
centennial year of the adoption of the Morrill Act of 1862, 
which provided that a state might receive 30,000 acres of 
the public lands within its borders for each Senator and 
Representative it had in Congress. The proceeds from the 
sale of these lands were to be invested and the income used 
to create and maintain colleges. The curricula of these insti- 
tutions were to be prescribed by the state legislatures, but 
the leading object, as stated, was to teach “such branches 
of learning as related to agriculture and the mechanic arts 
...in order to promote the liberal and practical education 
of the industrial classes in the several pursuits and profes- 
sions in life.” 

Having been enacted in 1862 the reference to ‘‘mechanic 
arts’’ in all probability is best identified as engineering. Al- 
though engineering was taught in a few institutions prior 
to the establishment of the Land-Grant colleges, a great 
surge in engineering education occurred throughout the 
United States as a result of the Land-Grant Act. While in 
the early days the instruction of students was the exclusive 
activity of the Land-Grant institutions, they have developed 
over the intervening 100 years to include the teaching and 
research of the typical university of America. In addition, 
large and important extension programs, particularly in 
agriculture, and experiment stations were established in 
both agriculture and engineering to support farming and 
industry. At present every state has at least one institution 
in which teaching of engineering is an active part of the 
Land-Grant program. 

Of particular interest is the fact that of the 157 schools 
with one or more accredited curricula in engineering, as 
listed by the Engineers’ Council for Professional Develop- 
ment, 81 are state financed and controlled, including 50 
which are in the Association of Land-Grant Colleges and 
Universities. Also under private or municipal support and 
control are 74 schools of engineering, of which two aiz 
Land-Grant. Thus 52 out of the 157 listed schools, or one- 
third, are in the Land-Grant group. Fourteen additional 
Land-Grant institutions offer no engineering and four engi- 
neering schools in the Land-Grant Association have no ac- 
credited curricula. This listing may not be a complete 
measure of the total national scope of engineering educa- 
tion, but it shows that nearly all of the Land-Grant engi- 
neering schools have accredited curricula, with at least one 
such school in each state. 

Frederick C. Lindvall, Dean of Engineering, California 


Te American Association of Land-Graat Colleges 
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Institute of Technology, in an address before the Centen- 
nial Convocation, added to the above-mentioned statistics 
by including figures involving graduate work in Land-Grant 
engineering schools. He reported that there are 67 national 
institutions that have granted Doctorate degrees in engi- 
neering, 28 of which are Land-Grant schools. Available 
figures for the period 1936 to 1959 show that 7,643 Doc- 
torates in engineering were awarded, of which 3,853 or 
one-half, were from schools in the Land-Grant group. 


Of interest to those concerned with agricultural engi- 
neering, Dean Lindvall had this to say: 

“One engineering curriculum which is, with one excep- 
tion, to be found only in Land-Grant institutions, is Agri- 
cultural Engineering. This is a reasonable situation in that 
it is common to the two areas identified in the Morrill Act, 
‘Agriculture and the mechanic arts’. Yet this curriculum is 
listed in only 30 (Ed note: now 32) of the 56 Land-Grant 
engineering schools. Parenthetically, it is noted that Agri- 
cultural Engineering is thus a characteristic of some but by 
no means all Land-Grant institutions. In common with 
other curricula which involve two disciplines, Agricultural 
Engineering has the problem of satisfying criteria as an 
engineering curriculum and at the same time including 
enough professional agricultural work to merit the spe- 
cialized designation. As engineering education is evolving 
today, with increased emphasis on basic science and the 
engineering sciences, less and less time is available for 
professional subject matter which is outside the normal 
physical science and mathematics areas. This suggests that 
more than the usual four years might be appropriate for 
such a degree. A parallel is offered by Sanitary Engineering 
in which modern practice demands more foundation study 
in chemistry and the life sciences than is characteristic of an 
engineering curriculum. The recommendation is to make 
the Master’s degree the first designated degree in Sanitary 
Engineering. Possibly this is a pattern to be explored by the 
Land-Grant institutions offering Agricultural Engineering.” 

It is not the intent of this article to support or take side 
in any way on matters concerning the Agricultural Engineer- 
ing curricula, since that is a matter that is under constant 
consideration by the Society's Committee on Curriculum and 
Course Content of the Education and Research Division. 
However, it is important to report the fact that Agricul- 
tural Engineering was recognized as being closely associated 
with the Land-Grant program, and that we as agricultural 
engineers should be numbered among those who pay tribute 
to the Land-Grant system through observance of the cen- 
tennial year of the adoption of the Morrill Act. 
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Effects of 
Tractor Vibration 
on Operators 


A consideration of human factors 


Richard J. Hornick 


ITH the coming of man-machine systems there 
has arisen a relatively new attitude and kind of 


research. Scientists of varied specialties are blend- 
ing into “human factors’ or “human engineering” groups 
in which each scientist finds it necessary to be cognizant of 
all components in the system —man and machine com- 
ponents. Thus both the psychologist and physiologist be- 
come concerned with the demands and outputs of the 
machine to which the human is exposed and must control 
or monitor. Conversely, engineers find it mecessary to 
understand human capabilities and limitations in the design 
and functioning of machine components. 


It is in this general framework of human factors or 
human engineering that the research results reported in this 
paper will be discussed. 

A tractor together with the operator is a man-machine 
system. The tractor in use for a specific purpose travels 
over terrain which often is rough, while the operator con- 
trols the vehicle and monitors the instrument panel. This 
concept is illustrated in Fig. 1. 


One of the prominent factors in the environment of the 
operator is that of whole-body vibration. Due to the terrain 
and the tractor itself, the driver is being jolted and jostled 
almost constantly. An evident problem is that of what hap- 
pens to the operator as a result of this whole-body vibra- 
tion. What happens to his ability to perform his work ? 


The performance activities of a tractor operator are 
easily identified. He must steer the vehicle; he must control 
the speed of the tractor; he must react quickly at appropriate 
times, and his vision must be directed to the instruments 
and things going on around him. 


If an experimental program to determine the effects of 
tractor vibrations upon human operators is to be conducted, 
it is necessary to identify the type of vibrations inherent in 
such vehicles. These data have been gathered by our com- 


Presented as Paper No. 61-131 at the Annual Meeting of the 
American Society of Agricultural Engineers at Ames, Iowa, June 
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Fig. 1 A concept of operator and tractor as a man-machine system 
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pany laboratories. It was found that the dominant fre- 
quencies are in the low range, usually 1 to 7 cycles per 
second in vertical, transverse, and longitudinal directions 
(Fig. 2). 

In each of these directions, the peak acceleration inten- 
sities usually imparted to the operator are well below 1 g. 
However, when the exposure to such vibrations is continued 
over a period time, it is quite possible that the operator 
may be severely affected. Incidentally, it should be pointed 
out that while longitudinal and transverse vibration is lower 
in intensity than vertical vibration on tractors, man’s toler- 
ance to longitudinal and transverse vibration is significantly 
lower than his tolerance to vertical vibration (8) *. 

It is not the purpose of this paper to present a detailed 
history of studies on the effects of vibration on human 
performance. Several such reviews are readily available, for 
instance those of Goldman and Von Gierke (4), Ashe (1), 
and Hornick (6). Suffice it to say that, while there are 
some conflicts, low frequency vibration may affect vision, 
steering (compensatory tracking) ability, reaction time, 
physiological responses, and emotional reactions. Fishbein 
and Salter (3) and Clayberg (2) have also concluded that 
rough riding may result in gross damage to the spine which 
leads to pain and discomfort in the back. 

Hence, vibration imparted to a human operator while 
driving a tractor may impair functions related to his work 
performance. A series of experiments were conducted at 
our laboratories (7,9) to establish the effects of this type 
of vibration upon these functions. 


Procedure 

Male subjects were exposed to low-frequency vibration 
at several intensities (0.15 to 0.35 g acceleration). The 
vibration experienced was either in a vertical or transverse 


*Numbers in parentheses refer to the appended references. 
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(side-to-side) direction. The subjects were seated on a 
rigid chair upon a shake table. Body equilibrium was meas- 
ured before and after exposure. Performance measures of 
compensatory tracking, choice reaction time, visual acuity 
and peripheral vision, and constancy of foot pressure were 
made before, during, and after vibration. The performance 
measures were integrated into a simulated driving task in 
which the subject ‘‘steered” by controlling an oscilloscope 
blip with a steering wheel, maintained a prescribed travel 
speed by means of a simulated accelerator (foot-pressure 
constancy), jammed his foot on a brake pedal in response 
to certain combinations of colored lights (choice reaction 
time), and pressed a horn button when noticing lights off 
to his sides (peripheral vision), and viewed Landolt C 
rings for visual acuity. For various reasons, some measures 
were not made in both vibration directions. 

In the vertical study, frequencies used were 0.9, 2.5, 
3.5, 4.5, 5.5, 6.5 cps and acceleration intensities were 0.15, 
0.25, and 0.35 g for each frequency. There were three 
time periods of pre-, during, and post-vibration for each of 
the frequency-intensity combinations. Since there were ten 
subjects used in each cell of the experiment the design was 
a 6X3X3 10 factorial with repeated measures. 

In the transverse study, frequencies were 1.5, 2.5, 3.5, 
4.5, and 5.5 cps; intensities of 0.15, 0.25, and 0.35 g; four 
time periods of pre-, first 15 min of (Vi), last 15 min of 
(V2), and postvibration. There were twenty subjects in each 
cell and the design was a 5X 3X4 20 factorial with re- 
peated measures. 


Vertical Vibration Results 

Because most vibration studies have been performed 
using vertical vibration, only summary data is presented in 
this paper with more detailed presentation for transverse 
vibration effects. 

Compensatory Tracking. Tracking ability was signifi- 
cantly impaired (0.01 level) by vibration per se. Vibration 
of this kind was sufficient to elicit a decrement in tracking 
ability, but there was no relationship to the intensity or 
frequency of vibration. 

Choice Reaction Time. The ability to react quickly was 
not impaired by any frequency or intensity of vibration until 
after vibration. Following exposure to vertical vibration the 
subjects’ reactions were significantly slower (0.05 level) 
than before or during vibration. 
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Fig. 3 Compensatory tracking as a function of frequency 
and intensity of transverse vibration 
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TABLE 1. SUMMARY OF SUMMARY ANALYSES OF VARI- 
ANCE FOR PERFORMANCE MEASURES IN 
TRANSVERSE VIBRATION 


VISUAL \PERIPHERD 


CUITY| Wsiosw \CReSSune 


‘ST 


Code: .01 means that levels of that factor differed significantly 
and could only be attributed to chance 1 out of a hundred times; 
.05 as above, and attributable to chance 5 out of a hundred times; 
N.S., no significant differences between levels of the factor; X 
marks out cells which are not pertinent because of the experimental 
design. 

Visual Acuity. Visual acuity was not significantly affected 
by low-frequency vibration. 

Foot Pressure Constancy. All variables and most inter- 
actions were significant at least beyond the 0.05 level. A 
closer scrutiny revealed that vibration itself was sufficient to 
elicit a decrement in the ability to maintain a constant foot 
pressure. Increasing decrement came about with increasing 
frequency. Additional decrement came about with increas- 
ing intensity. 

Body Equilibrium. There was no significant loss in body 
equilibrium following exposure to low-frequency vibration. 


Transverse Vibration Results 


A summary of all the summary analyses of variance for 
all performances, except body equilibrium, is presented in 
Table 1. Complete statistical data can be found in a report 
by Hornick, ef al (7). 

Compensatory Tracking. As seen in Figs. 3 and 4, the 
frequency of 1.5 cps is most detrimental to tracking per- 
formance. Decrements within frequencies are related to 

(Continued on page 696) 


ERROR (DISTAM/CE FROM CE/TER) th/ IASCHES 


45 2.5 3.5 45 5.5 
FREQUENCY Ul CPS 


Fig. 4 Compensatory tracking as a function of frequency 
and time period 
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Mechanizing Livestock Production 


Its economic potential as viewed by an economist 


RESENT methods of handling materials in agriculture 
mean that farmers manually move about two-thirds as 
many tons as our nation’s entire freight transportation 
system. They don’t move it as far, but nevertheless they 
move it. A strong back and hard physical labor are “sacred 
agricultural cows” that are giving way to modern manage- 
ment techniques. For the most part, they've been eliminated 
from field agriculture simply because the economics of 
mechanization have driven them off. In livestock produc- 
tion, however, they resist change and create substantial 
bottlenecks. 

Rough estimates indicate that over 2.2 billion tons of 
materials are lifted, pushed, shoveled, carted and otherwise 
handled by hand around farms every year (Table 1). This 
is a staggering figure that under ideal conditions could be 
reduced to less than one-tenth what it is now. Of great 
significance is the fact that 73 percent of the tonnage rep- 
resented and over 80 percent of the tonnage handled falls 
within the livestock enterprises. Under ideal conditions, 
this could be reduced to perhaps 7 percent of the current 
figure. While these figures are crude estimates, they serve 
to point up the magnitude of the materials-handling prob- 
lem in agriculture and specifically as related to livestock 
production. 

A comparison of what has been happening in crop 
production as opposed to livestock production also serves 
to point up the magnitude of the problem (Fig. 1). 

Over the period 1945-58, total production of agricul- 
tural commodities per man-hour increased 124 percent, or 
more graphically at the rate of 6.4 percent compounded 
annually. This period provides an extreme example and 
dramatically exposes the disparity between rates of increase 


Presented as Paper No. PC61-6 at a meeting of the Pacific Coast 
Section of the American Society of Agricultural Engineers at Davis, 
Calif., March 1961. 

The author—R. HAL MASON —is program manager, Long- 


‘Range Planning Service, Sianford Research Institute, Menlo Park, 
Calif. 


TABLE 1. 


Millions 
of tons used 
or produced 


Material 


Commercial fertilizers and chemicals 12 


Petroleum 80 
Seeds 7 
Commercial feeds 40 
Feed grains 135 
Hay 120 
Silage 55 (73% 
Eggs 4 
Milk 60 
Animal wastes 250 


Fruits and vegetables 35 
Potatoes and sweet potatoes 11 
Food grains 80 
Sugar beets and cane _22 

Total 915 


TOTAL ANNUAL TONNAGES HANDLED MANUALLY 


Number of 


presently handled range used) 


R. Hal Mason 


COMPOUND 


260 RATE OF 
INCREASE 

240 1945-1958 
oN POULTRY PRODUCTS [6.3% 
ig 200 fF--ALL CROPS 70% 
= ‘77 TOTAL FARM OUTPUT [6.4% 
160 ALL LIVESTOCK PROD|3.6% 
J “=--"MILK COWS 36% 

120 - 


———-ALL MEAT ANIMALS 11.0% 


80 ? l l | 
0 , Ae RS A eS 
1945 50 55 59 


Fig. 1 Output per man-hour (1947-49 = 100) 


in labor productivity for the production of crops as opposed 
to livestock. Over this same period output of crop products 
per man-hour of labor increased at a compound annual rate 
of 7.0 percent, while increases in man-hour output of all 
livestock products lagged at 3.6 percent annually. How- 
ever, the slow rate of increase in output per man-hour em- 
ployed in meat animal production was primarily responsible 
for the poor performance of livestock products. The rate 
for meat animals moved along at the low rate of 1.0 per- 
cent annually. This occurred during a period when produc- 
tivity of labor in agriculture outstripped that of any industry 
in the economy except in the case of the public utilities. 

Even though man-hour output for all livestock products 
increased at a rate of 3.6 percent per year, this was accom- 
plished primarily as a result of increases in the poultry 
products which showed a compound rate of 6.3 percent. 
Dairy products reached the average for all livestock prod- 
ucts, or about 3.6 percent per year. 

Many industries would like to achieve a productivity 
record like agriculture has in livestock production. Yet their 
record does not compare favorably with the increasing labor 
productivity in producing crops. 


Millions of tons Number of 
times handled (middle of times 


Millions 
handledideally of tons 


2-3 30 0 0 
0-2 80 0 0 
3-4 25 1 : Aa 
2-3 95 0 0 
1-4 330 0 0 
3-5 480 0-1 120 
1-4 140 {80.5% 0 0 
2-5 12 0-2 8 
0-3 90 0 0 
1-4 625 0 0 


3-6 160 0-1 35 
2-5 40 0-1 ll 
0-1 40 0 0 

2200 180 
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The base year 1945 for the above comparison was 
selected because it was at this point when machinery began 
to become available following World War II. It was dur- 
ing this period also that mechanization really began to be 
applied in livestock production. The total hours devoted to 
livestock production had been increasing until in 1942 there 
were 6.7 billion man-hours employed in this area. Since 
then it has fallen so that today about one-fourth less labor 
goes into livestock production than was the case in 1942. 
Even so the major reduction of labor in agriculture has 
taken place in crop production. Since 1942 over half of the 
labor employed in producing crops, or about 4.5 billion 
man-hours, has been eliminated. Today less labor goes 
into crop production than into the production of livestock. 
Thus it is to livestock enterprises that we must look if we 
are to continue increasing agricultural productivity on the 
scale needed to remove surplus labor and maintain a re- 
spectable increase in labor productivity. 

From 1920 to 1944, output of livestock products per 
man-hour had been increasing at a compound rate of about 
1.0 percent annually. And it is interesting to note that until 
1948, productivity per man-hour employed in the produc- 
tion of meat animals had consistently been higher than for 
other livestock enterprises. But in 1948 a crossing of the 
trends occurred so that recent increases in productivity must 
be attributed to dairying and poultry production. 

If these latter categories had not increased and we were 
still increasing at only 1.0 percent annually, by 1975 more 
labor would be needed to produce livestock products than 
will be needed for the whole of agriculture. About 8.3 
billion man-hours would be needed to produce projected 
livestock product requirements for 1975. But because of 
mechanization and other technological advances it is likely 
that no more than 3.2 billion man-hours will be employed 
in livestock production and about 7 billion man-hours in 
all of agriculture (Fig. 2). 

In order to achieve this, productivity of meat animals 
will have to increase enormously. It needs to be lifted from 
its 1.0 percent annual rate to about 4.8 percent annually if 
a rate of increase in productivity for agricultural labor is 
maintained in the 3.5 to 4.0 percent range. This will come 
about simply because meat animals will increasingly rep- 
resent a larger share of the whole livestock products output. 
The rapid increases in labor productivity in poultry products 
has helped enormously to maintain livestock products out- 
put at a respectable level. However, this cannot continue 
for long because poultry is only about one-fifth that of 
meat animal production. And even if productivity in dairy 


300 TOTAL OUTPUT OF LIVESTOCK 


/ 
/ NEEDED INCREASE IN PROD/ 
/ I MAN-HOUR FOR MEAT 
/ ANIMALS 1960-1975 
4.8% ANNUALLY 


/ 4 LABOR NEEDED IN LIVESTOCK 
—— PROD IF 1920-1944 RATE 
HAD CONTINUED 


MAN-HOUR OUTPUT OF 
MEAT ANIMALS 1910-1959 / / 


“~~. PROBABLE LABOR NEEDED 
FOR 1975 OUTPUT (ALL 
LIVESTOCK PRODUCTS) 


. 1910 


YEARS 


Fig. 2 Labor employed in livestock production and output per 
man-hour (1947-49 = 100) 
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products is increased, there must still be corresponding in- 
creases in the production of meat animals. Output per 
man-hour for the entire livestock production sector should 
increase at a 4.2 percent rate in order to meet requirements 
by 1975 for animal protein and maintain a reasonable re- 
duction in labor. Again, it is unlikely that productivity in 
dairying can increase at a rate fast enough to offset a trifling 
rate of one percent for meat animals. 

Milk animals require the largest amount of labor of all 
the livestock product groups, but meat animals are ap- 
proaching supremacy in this regard. The current break- 
down is about as follows: 


TABLE 2 


Type of livestock production Percent of labor employed 


Milk production 47 
Meat production 34 
Poultry production 17 
Draft animals 2 


In meat animal production, the breakdown is approxi- 
mately as follows: 


TABLE 3 


Percent of total labor in 


Type of meat animal production of meat animals 


Cattle : 60 
Hogs 32 
Sheep 8 


Basically, engineers and economists should be concentrat- 
ing on improving the efficiency of production in dairying 
and meat animal production. Because of its poor produc- 
tivity rate, emphasis should be placed on the latter. And 
because it makes up such a large part of the meat animal 
category, cattle feeding should receive special attention. 

We can further identify the problem of livestock agri- 
culture by examining the amount of labor employed in 
producing feeds as opposed to feeding and caring for live- 
stock. Of the total labor employed in agriculture, 59 per- 
cent goes into these activities with only 26 percent of all 
labor inputs devoted to non-feed crops such as tobacco, 
cotton, wheat, fruit and vegetables. 


TABLE 4 


Disposition of farm labor 


Percent of total 
Feed production and livestock care 59 
Non-feed crops 26 
Farmstead maintenance 15 


Of the 59 percent going into feed production and live- 
stock feeding, over three-fourths is used in livestock feeding 
with only one-fourth going into the production of feeds. 
Thus it is the farmstead where most of the handling 
problems arise that must be studied more scientifically. 

To maintain agricultural productivity at a level com- 
parable to the historical rate of 3.5 percent, it will be nec- 
essary, as noted previously, to remove about 4 billion man- 
hours of labor between now and 1975. And of this, we 
must look to livestock enterprises for about 1.7 billion man- 
hours. This figure was arrived at through a rather involved 
procedure and in the interests of time and space will not 
be covered here. Basically though the rate of reducing labor 
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Fig. 3 Annual removal of labor (in millions of man-hours) from 
livestock production (1961 to 1975) 


in crop production is slowing so that we must look increas- 
ingly to livestock enterprises for eliminating surplus labor. 
The figure of 1.7 billion man-hours is equivalent to about 
900,000 full-time laborers whose removal might take place 
at the following rates: 


TABLE 5 \ 


i 
Average annual labor 
removal in thousands 


Total over the period 
(thousands 


Period of man-years of man-years) 
1960-1965 29.4 147.0 
1965-1970 64.9 324.7 
1970-1975 88.5 442.5 

Total 914.2 


Reduction of labor in livestock production is making 
progress and will accelerate over the next 15 years. On an 
annual basis this removal may look something like Fig. 3. 

Historically farmers have been willing to invest in and 
service about $1.77 worth of machinery in order to perma- 
nently reduce labor in agriculture by one hour. In other 
words, on the average, the incremental change in new 
mechanical equipment has been $3,900 upward for every 
downward incremental change in man-years employed. Re- 
placement of capital equipment or servicing the accumulated 
increments add about $2,000 per man-year removed. Thus 
total sales of equipment for livestock production — pri- 
marily materials-handling equipment and excluding struc- 
tures — should exceed $4 billion over the next 15 years 
(Fig. 4). Accumulated assets will approximate $2 billion 
and annual sales are apt to be close to the $500 million 
mark. As a comparison, this could exceed the amount farm- 
ers may be spending for tractors by 1975. 


& ACCUMULATED SALES 1960-1975 

a 46 BILLION DOLLARS 

= a 

8 500 

a ACCUMULATED 

ow TOTAL 

S 250 $3.1 BILLION 

- ACCUMULATED 

= TOTAL 
$1.5 BILLION 


Fig. 4 Annual sales of equipment for livestock production 


While the foregoing analysis is crude and can be looked 
upon as an order of magnitude estimate, it does point up 
the excellent potential for mechanization in livestock enter- 
prises. Breaking this down by the amount of capital needed 
to replace hand labor, some idea can be gained of what 
types of equipment engineers should be designing and 
developing. 

The demand for livestock products will increase about 
39 percent between now and 1975, but the big growth will 
come in meat animals which will increase more than 50 
percent, whereas it is estimated that the increase in demand 
for dairy products will be about 17 percent and for poultry 
products about 29 percent over the next 15 years (Table 6). 


TABLE 6 
Percent increase in 
Type of animal product demand 1960-75 
Meat 51 
Dairy 17 
Poultry 29 
Average 39 


This demand picture serves as a guide in indicating cate- 
gories from which labor removal must come (Fig. 5). 

If it is assumed that dairying and poultry enterprises 
maintain their annual rates of increase in productivity per 
man-hour at 3.6 percent and 6.3 percent, respectively, as 
they have in recent years, then 41 percent of the labor 
presently employed in producing meat animals must be 
removed by 1975. This is qualified to the extent that labor 
removal from the production of livestock products must 
meet the restraints of our model, or, in other words, that 
1.7 billion man-hours will come out of the livestock enter- 
prises. And if this takes place, then 44 percent of all labor 
removed from livestock production must come from the 
production of meat animals. 


TABLE 7. LABOR USED IN LIVESTOCK PRODUCTION 
(Billions of Man-Hours) 
1960 1975 Sabai 
Percent of Percent of labor 
Type of Jabor used in laborusedin Percent of total 
livestock Labor livestock Labor livestock change removed 
enterprise used production used production 1960-75 1960-75 
Dairying 2.3 47 1.8 56 —22 31 
Meat animals 1.7 34 1.0 31 —4l1 44 
Poultry 0.8 17 0.4 13 —50 25 
Draft animals 0.1 2 0.0 neg. indet. 
4.9 3.2 100 _— 100 
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. Fig. 5 Labor used in livestock production (1947-49 = 100) 
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Meat animals will be in the lead with 700 million man- 
hours removed followed, respectively, by dairying and poul- 
try production with 500 million and 400 million man-hours 
of labor removal. Comparing these figures with capital for 
labor-substitution requiréments, the breakdown of equip- 
ment sales will look like Table 8 


TABLE 8 


Total sales of 
equipment 1960-75 
Type of livestock enterprise (millions of dollars) 


Dairy production 1,411 
Meat production 2,003 
Poultry production 1,138 

Total 4,552. 


It is now possible to break down the figures for meat 
animal production. Of course, it must be assumed that the 
relationships between types of meat animals produced will 
remain relatively constant over time even though it ts 
known that they have changed somewhat in recent years. 
Since orders of magnitude are of primary interest, this must 
be considered as a demonstrative device. 


TABLE 9 
3 dah Total sales of 
Type of meat equipment 1960-75 
animal production (millions of dollars) 
Cattle 1,202 
Hogs 641 
Sheep 160 
Total 2,003 


In this model then, costs of mechanizing feedlot oper- 
ations are apt to fall just slightly short of the amount spent 
for mechanization of dairy production which was indicated 
above as $1.4 billion. Many will argue that cattle produc- 
tion because of its extensive nature will never become a 
highly mechanized activity, or at least it will never reach 
the proportions of mechanization that will characterize 
dairying. But a look at some national data on the estimated 
number of farm units having the scale sizes necessary to 
fully mechanize the various livestock enterprises may defeat 
this argument. There are more cattle-feeding enterprises of 
the size needed for economical utilization of mechanical 
systems than there are dairy enterprises which could justify 
feeding systems (Table 10). 

The amazing thing is that there are so few livestock and 
poultry farms in the United States which have achieved the 


TABLE 10. SMALLEST SCALE JUSTIFYING COMPLETE 


MECHANIZATION 
NUMBER OF ESTIMATED NUMBER 
TYPE OF ENTERPRISE PRODUCTION ANIMALS | OF UNITS OF THIS SIZE 
HANDLED ANNUALLY OR LARGER IN U.S. 


DAIRY 35-50 


150-300 


CATTLE FEEDING 


400-800 


HOG FEEDING 
5000-8000 


BROILER PRODUCTION 


1000-2000 


TURKEY PRODUCTION 
890-1000 


EGG PRODUCTION 


250-500 


SHEEP FEEDING 


TOTAL-ALL LIVESTOCK ENTERPRISES 


(NUMBERS DO NOT NECESSARILY REPRESENT NUMBER OF FARMS 
INVOLVED; SOME HAVE 2 OR MORE ENTERPRISES.) 
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scale needed to justify complete systems. This assumes that 
the economists’ evaluations of scale are correct. But budget 
studies indicate that there are probably fewer than 200,000 
farms which could currently utilize a complete system. It 
may be that small, efficient systems could be designed for 
the small operator, but it is here that the engineer faces a 
real problem. Most small farms are highly diversified with 
no specialty enterprise amenable to the use of a complete 
system. Thus the engineering problem is compounded and 
it is unlikely that a systems approach will yield a satisfactory 
solution for most small farms. By concentrating on the 
larger units and providing systems, engineers can prove the 
advantages of scale — this will hasten the consolidation of 
units or increase the degree of specialization so that more 
livestock enterprises will move up into the systems category. 
Over the coming fifteen years many more farms will achieve 
this status. Until they do and markets achieve substantial 
volume, engineers may have to continue developing indi- 
vidual pieces of equipment rather than developing systems. 
Equipment should be versatile and multipurpose for use by 
small farms that cannot justify a system approach. 

More study should go into determining what activities 
are the large users of time. Then equipment should be 
designed to reduce and eliminate the time wasters. This 
may include devices which will convert materials into a 
form which can be handled by multipurpose equipment. 
For example, converting forage to a form which can be 
handled by front-end loaders and mechanically unloading 
wagons. Both of these pieces of equipment can be used 
elsewhere on the farm. 

There is equipment available today that will handle 
forage quite well (by high moisture methods), but gener- 
ally it is out of reach for most small farmers and usually 
must be integrated into a system for farms of the sizes de- 
scribed above. 

Geographically, engineers should concentrate on certain 
types of livestock-production systems so they can be adapted 
to local agricultural needs (Table 11). On the Pacific Coast, 
for example, systems adapted to dairying, cattle finishing, 
and turkey production should be attempted. In the West 
North Central region cattle, hog, and turkey production 
might best be given attention. These are the enterprises 
which can be adapted to a systems approach in these regions. 
Other regions have their strong points and should be treated 
accordingly. 

Basically only five of the nine regions warrant serious 
attention. These are in order of descending magnitude, 


(Continued on page 687) 


TABLE 11. GEOGRAPHIC DISTRIBUTION OF LARGE 
SCALE LIVESTOCK ENTERPRISES 


POTENTIAL 
DAIRY BROILER TURKEY SYSTEMS 
(TOTAL) 


PACIFIC 


MOUNTAIN 
WEST WORTH CENT. 
WEST SOUTH CENT. 
EAST NORTH CENT. 
EAST SOUTH CENT. 
NEW ENGLAND 
MIDOLE ATLANTIC 


SOUTH ATLANTIC 
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Predicting Pole Stability with Models 


Models provide economical, time-saving and reliable design information 


F. E. Beckett and G. L. Nelson 


Member ASAE 


preservative are often used. The use of this type of 

construction seems to be increasing. Designers are 
confronted with the problem of predicting how much 
lateral deflection will be caused by a given load. At present 
there are no accurate methods of predicting such deflection. 
The designer has at his disposal two sources of information. 
First, and probably most used, are the results of full-scale 
tests. These tests have been conducted by Shilts and Graves 
(1)*, Anderson (2), and Nelson (3). 

Rational analysis is the second method. Nelson (4) has 
developed such an analysis when deflection caused by soil 
consolidation is known. 


I light building construction poles pressure treated with 


Czerniak (5) proposed a rational solution for the prob- 
lem which made use of the assumptions that the pole was 
perfectly rigid and that the soil had a definite modulus. 
Palmer and Thompson (6) proposed an approximate solu- 
tion for piles. The soil modulus was allowed to vary with 
any power of the depth. An approximate solution was ob- 
tained with difference equations. 


Neither of these solutions was completely satisfactory. 
Although in both solutions, the soil modulus was assumed 
to vary only with depth, in reality it was a function of the 
width of the pole, the magnitude of the applied load, the 
deflection and the depth. 


Application of results from full-scale tests is limited to 
soil-pole-load situations which are identical to test situa- 
tions. When possible variations are considered, it can be 
seen that full-scale tests are an expensive way of gaining 
design information. 


It was suggested that investigation of the use of phys- 
ically similar models might be a fruitful line of study. The 
primary objective of this study was to investigate the possi- 
bility of using small-scale models for studying the behavior 
of laterally loaded poles. One secondary objective was to 
determine how changes in embedment depths affected the 
behavior of poles in dry sand. Another was to obtain pre- 
diction equations for the situations studied. 


Experiments 

Ottawa sand was used as the soil material. The 3/-in. 
model poles were validated with 14-in. diameter proto- 
types. The experiments were organized according to model 
theory as developed by Buckingham (7) and Langhaar (9). 


Presented as Paper No. 59-830 at the Winter Meeting of the 
American Society of Agricultural Engineers at Chicago, Ill., Decem- 
ber 1959, on a program arranged by the Farm Structures Division 
(Revised September 1960). 


The authors — F. E. BecKEtr and G. L. NELSON — are, respec- 
tively, professor of agricultural engineering, Louisiana Polytechnic 
Institute, Ruston, and professor of agricultural engineering, Okla- 
homa State University, Stillwater. 


*Numbers in parentheses refer to the appended references. 
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Fig. 1 Schematic diagram of loading and deflection- 
measuring mechanism 


Variables and Pi Terms 


The following variables were thought to be involved to 
an appreciable extent in the behavior of a pole under lateral 
loads in dry sand: 


Pole diameter D Be 
Depth of embedment H L 
Weight of soil per unit volume Y FL-* 
Internal friction angle d _ 
Load applied of F 
Point of load application L | By 
Lateral movement y ID 
Specific gravity of soil solids G — 
Point at which deflection is measured a i 


The rank of the dimensional matrix for these variables 
is two. The number of variables is nine. Therefore, the 
number of 7 terms required is seven. The 7 terms chosen 
were: 


TT, = H/D . {a} = y/d . fe] 
m1, = .{b} T,=L/H . [f] 
TI, = G, {ce} Ty=H/a - {g] 
11, = P/D’y . {d] 


The values and relationships of the variables concerning 
geometry are shown in Fig. 1 and in Table 1. 


TABLE 1. POLE DIMENSIONS IN INCHES FOR DIFFERENT 
VALUES OF 7; 


(The Dimension Column Refers to Fig. 1) 


Model Prototype 
Dimension Tis Ta 1s Ti 
a 114% 15% 20% sy, 
H 3%, 5% 6%, 1014 
a 1%e6 1% 2% 35 
D Vo Vo V% ly, 
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Assumptions 

The following assumptions were made in selecting the 
foregoing variables: 

1 The mineral particles making up the sand did not 
deform enough to affect the behavior of the pole. 


2 The change in geometry caused by movements of the 
pole under load did not affect the results. 


3 The effect of pole bending on the movement of the 
poles at the point where deflection was measured was 
negligible. 


Treatment of 7 Terms 

The 7 terms containing load, deflection and embedment 
depth were varied. If all variables that substantially affect 
the system were considered, the results obtained were valid 
for any size pole set at any depth, if the 7 terms in the 
prototype system were within the range of values used in 
this study. The model studies were validated by using pro- 
totype poles twice the diameter of the models. The valida- 
tion experiments were carried out for only one value of 7. 


Experimental Procedure 

A box 6 ft long, 3 ft wide, and 2 ft deep was used to 
contain the soil material, which was Ottawa sand. 

The poles tested were rigidly suspended from cross 
members above the box. They projected into the empty box 
by an amount equal to the depth of embedment plus ap- 
proximately 2 in. Sand was poured into the box in 1-in. 
and 2-in. layers for loose and dense sand, respectively, until 
it came to the proper level on the poles. Each layer of 
den: sand was vibrated with the modified vibratory -sander 
in Fig. 2. The suspension mechanism was then removed. 
The poles were made of low carbon steel. The lower 
portion of the poles was round. The upper part was a 
flat bar. 

A micrometer dial was used to measure deflection. The 
springs were removed from the dial to prevent the latter 
from applying pressure to the pole. The point of the dial 
was fastened to the pole with an Alnico magnet. 

A string was fastened to the top of the pole and led 
horizontally through a pulley supported by a cross member. 
A weight pan attached to the string was used for loading. 
A schematic diagram of the loading and deflection meas- 
uring mechanism is shown in Fig. 1. Fig. 3 shows the pole 
under load. 


he 2A Peaaioas sander used for compacting the sand 
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In loose sand, load was added in varying increments 
until the pole rotated through an angle of more than ten 
degrees. In dense sand loads were applied until the poles 
overturned. The micrometer dial reading was noted after 
each load increment was added. 

Three replications were used for each depth. A total of 
twelve poles was used for each sand condition. Three of 
the poles were prototypes, and nine were models. 


Soil Properties 

The unit weight for loose sand was 25.76 grams per 
cubic inch. For dense sand this figure was 28.44 grams. 
The specific gravity of solids for the mixture was estimated 
to be 2.67. The internal friction angle for loose Ottawa 
sand was 29 deg. In the dense state this figure was 36 deg. 


Statistical Methods 
The lines 7, versus 7; were fitted to the data by the 
method of least squares (10). The calculations were car- 
ried out for logarithmic space. The differences between the 
slopes for the model and prototype lines were noted. Con- 
fidence intervals were set on the differences. 
At each point on the prototype curve, the value of 75 
for the prototype is always a certain percentage of the value 
of 7; for the model. Confidence intervals were set on these 
percentages for two widely separated points on the curves. 


Analysis of Results for Loose Sand 

Fig. 4 gives the results of both model and prototype 
tests plotted on logarithmic coordinates. 

The most probable slope of the plot of 74 versus 7; for 
the model is 3.4153. The 95 percent confidence interval on 
this slope is from 3.2015 to 3.6291. The most probable 
slope for the prototype is 3.2644, and the confidence inter- 
val is from 2.9779 to 3.5509. It is possible to say, with 95 
percent confidence, that the true difference between the 
slopes lies within the interval 0.0977 to 0.2039. 

An analysis for the percentage confidence interval for 
the value 7,=9 revealed that, with 95 percent confidence, 
it could be said that the value of 75 for the prototype might 
be as low as 88 percent or as high as 143 percent of that 
predicted by the model. For a 7, value of 25 this interval 
is from 76 to 123 percent. 

The most probable equation for the behavior of the 
model is 


Tl, = The 4153 


70937 {1} 


Fig 3 A pole under load 
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Fig. 4 A logarithmic plot of load and deflection pi terms for the 
model and prototype in loose sand. The value 7, is 7 for both 
model and prototype 


The equation for the prototype is 


ete Pe 


As a secondary part of this project, the effect of depth 
on defiection was determined for a small range of depths. 
Depth is contained in the term 71. The values of 7; used 
were 5, 7, and 9. Logarithmic plots of 7, versus 75 for the 
three values of 7, are shown in Fig. 5. 


It appears that, if the slopes of the 74 versus 75 curves 
were plotted against 7,, the resulting curve would be asymp- 
totic to the horizontal and vertical axes in the first quadrant. 
7, versus slope fitted to such a curve is shown in Fig. 6. 

The equation of any one of the lines shown in Fig. 5 
may be represented by 
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Fig. 6 7, vs. the slope of 7, vs. 7s for loose sand 
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Fig. 5 Load vs. deflection pi terms for three values of 7,. All 
curves are for model poles in loose sand 


If K; and Kz are functions of 71, the general equation 
describing the loose sand experiments may be written as 


Log TI, = Log TI, f, (TT, ) +f, (Tt). $e 


By taking the f1(71) to be the function shown in Fig. 6 
and f2(71) to be the mean of the constants, the above equa- 
tion may be written as 


0.68 


Log T1,=(12.5/T1, ) Log 11,-4.7338 . . . [5] 


Changing to rectangular coordinates and substituting the 
variables for the 7 terms gives 
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Fig. 7 A logarithmic plot of 7, vs. 7s for model and prototype 
in dense sand 


AGRICULTURAL ENGINEERING * DECEMBER + 1961 


ad 
is 


a Ties a 


pe eee es ne eee pres, ok) ee Oe. a 
Ze Bea hs ps ae fevers Me ae gee: at Te 
Ea Mik atk Ree toi. Smee pam aT “i ey! By ee) PT Some 
iN ee pone ns. Baal SSeS ket ys Be 4 rae etn a i “si ep eee, sy, Le 
RM a Sei a A as siege DOS rt a Re ee Te pee Ge eimai, A [CE een 
pees 5s - ; AES RS eG Ck REN ERAT: 5) 2 ee eS) ea a Be See ee | ea 
if ie - : ” i bl i ti), ae eS See 
gop! iene e 
cso ee 7 Bet eo ake a 
by ae 
devine cb co ie 
is A clea 
yee ete Ban 
Be ‘ao Laan 
a He 5 me ag 
€ ‘ eee Pole Stability T+? Gee ine ae 
Se as cee 
3.453 pees oer 
tT, : jpaae- 
4 3.00 70937 5 eae fea: 
 ° ees 
as ° ’ ay Be a ie ere 
tage eins 
e ee ee et 
ia y ime. ; 
Ps @ /* ie 
~ . Aimee 
se / ibs ela 
Re >jo Pp /e ao | 
: 0.40 ‘ . = ran thi ae 
ea . . ° ffs ee 
0.30 E $f te 
Lone e ‘ a ae A Pi: a 
Eee 0.20 /* ci: ae 
| 0.20 5 / ° Eh ae 
mere, . ‘ phe et 
Se jo ij f Pas |: ay 
” . . | oe are 
a « ¢ s4 Spee ae 
; & . 0.10 / by hea aa op 
- et “3 Can 
Pa? 0.10 : 0.08 fr 2 E aes 
¢ . se 44 ea 
me 0.08 . / / pe Nia 
0.06 j me A ee 
eae 0.06 ‘ 0.05 Pe / ° Bis oR 
ay 0.05 : 0.04 / #3 1 a 
me. er 
0.04 e Gs Pet. 
-/ 0.03 / = /. ae 
0.03 . , / ae Ae 
® 2 ae 
the 0.02 saa See 
eek 0.02 fi ae 
Lo” Ge Se 
Tm: oe it: jee 
YF at a* 2 Me re ecg 
7“ o¢ he ON 
a © Neches et 
: Bee eS 
ee ia 
e ae 
st a ee aaa 
Z' 3 a 
Bet ee (ieee. 
Pay i Ath a 
nat ye Be Sie 
: i Po ee i iE 
A LS Ae 
ae cleo ie 
oe 4 Gaal 
i . 
; cs ae 
\ Sree 
Ae 2 ie Mieke : 
; ‘aes. 
28 ho a 
7 oo ae 
f ee: 
: won 
Poe 2 ear eb 
foes eas. oe 
- ce Jam 
Re: eae 
. cen : 
t Pr ret eae 
eae ‘ieee: 
<a A cee 
ve © at i iat se a 
| 7 ee i 
eed oo 
Svea Ps 
i 4~ Rete « 
ne aes. 2 
4 Retena 
. 
baci He 
ie toed 7 Uf ee ae 
sys 008 Vi ae 
4 ‘as ee 
aie 0.01 gf Nee 
0.008 ees 
, o/ pai = 
4 = 0.006 ae satay 2 
es ~ / c ate aes aes 
; aeons 2 fees. 0005 iseaaiet g 
a: 0004 2 ‘eee 
ae ! 0) 10 20 30 40 50 60 70 Pees) 
Se = ee 
, a eee 
Py en Aa 
i ieee 
eats Tie on 
er: : a. 
=. ce 
ee ee 
; hee 
ir eet eee 
. A bi, caper 
. 7 eae). 
eg: & ey 2 
a i, eels 
Eee Tees eee ee ee 5 eee 5 
ee Sem ue iy eas) ee a eee | Spee ee ee as Bae 
eee eR ep tp is WS i ™ " , = Name 
RM ry ee Pe i Teme Mrs i sees ee i oN i OTE PEON: firme aarp gr oC NL alae 
Es Et ee 4 ee ite aie ae ae ie on | : Ae eg i) ae oe eas Ag Na Sain 
: 4 Loree en, Ripe ein ok tie i: Aad Vigne eee pase 1. ig’ Vg a - oa ira i aa TN aa 
EO CS oa eae 5 SN NR A | RRA i.) ck Amie tear a) oe Like : a Soka See | cee ehe ere re 
5 0 OI SRR eg Saree a pee ce heos as ! ae ha oF ue 2 easy he Bae ae 
if OMe TSS 2 ER aa ease See. ,. saan 7 ne ae Ae he. ‘sepa gle Eaeeies. ‘= Sie *s: pe ae i eee - “ee 
at; eee Ce i, Lo eee Dee ese yay Mie.) (tl Rea iM a 


Analysis of Results for Dense Sand 

The experiments in dense sand were performed in the 
same manner as those in loose sand. The difference was 
that in dense sand the internal friction angle was 36 deg 
but that for loose sand was 29 deg. 

The curves 74 vs 75 on a semilogarithmic plot for both 
the model and prototype are shown in Fig. 7. The equa- 
tion for the model curve is 


Th, = 1.89 x1 @° 088! % [7] 
The prototype equation is 
ieee ek 


The most probable slope of the model curve is 0.0881. 
The 95 percent confidence interval on the slope of this 
curve is from 0.0808 to 0.0954. This same interval for the 
prototype is from 0.0882 to 0.1016. 

It is possible to say with 95 percent confidence that the 
difference between the slopes of the model and the proto- 
type curves lies within the interval of —0.0030 to 0.0166. 

The greatest percentage differences between the model 
and prototype are at the ends of the curves. When 7, is 
15, it is possible to say, with 95 percent confidence, that 
the value of 75 taken from the prototype curve might be as 
little as 25 percent of 75 for the model or as great as 110 
percent. When 7, is 65, these values are 88 and 130. 

As was done for loose sand, studies were carried out 
for three values of 7, to determine how depth affected 
deflection at different loads. The curves for three values of 
7, are shown in Fig. 8. 

The procedure for determining the following equation 
was the same as that described under loose sand. 


pe ye -y 
y=L6exl0°penn miter Sea 


In the dense sand tests, failure of the poles under lateral 
loads was abrupt and definite. The results of the dense 
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or 


sand tests indicated that, when 7; is 7, the largest values 
of 7,4 for which failure did not occur were 55.8, 64.2 and 
62.5 for model poles 1, 2, and 3, respectively. For the 
prototype poles these values were 65.6, 64.6, and 58.3. 


Failure occurred for 75 values of about 0.5 for dense 
sand. Abrupt failure did not occur at all in loose sand even 
though load was added until 7; was greater than 1. 


Summary and Conclusions 

The possibility of using a model pole under lateral load 
to predict the behavior of a prototype subjected to a 
similar load was investigated. The experiments were de- 
signed by combining the factors involved in pole behavior 
into dimensionless parameters according to the theory of 
dimensional analysis. 


The soils used were loose sand and dense sand. Load 
and depth terms were independent variables. The depend- 
ent variable was the term containing deflection. 


Deflection of the prototype in loose sand was about 112 
percent of that predicted by the model at light loads. For 
loads near the maximum this value was 99 percent. These 
figures for dense sand were 70 percent and 112 percent. 


When load had been applied to poles in dense sand 
until 7; reached approximately 0.5, they failed abruptly. 
The load required to produce an equal value of 75 in loose 
sand was about one-third the load required in dense sand. 


Prediction equations were obtained for each soil condi- 
tion. The equations are directly applicable to any pole of 
any size that meets the conditions of the dimensional anal- 
ysis. Any consistent system of units may be used in the 
equations since they are dimensionally homogeneous. 


It appears that model poles may be used to predict the 
behavior of prototypes under lateral loads for the situations 
investigated. By using the methods of analysis used in this 
study, it should be possible to design model experiments 
that will predict the behavior of poles in other conditions. 
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A Field Method 
for Staking Cut 
and Fill Terraces 


Method reduces point rows without 
use of maps or profile plotting 


Paul Jacobson 
Member ASAE 


of the conservation engineer. There are three methods 

which can be used to keep terraces parallel and avoid 
point rows. They are varying the grade of the terrace 
channel, using a turn strip on field ridges, and varying the 
depth of cut along the line in construction (1, 2).* Varying 
the grade has been discussed (3) and using turn strip as 
shown in Fig. 1 is a practice which has been used in strip 
cropping for many years. 

This paper presents a field method of staking parallel 
terraces without the use of topographic or other types of 
maps. A computed average grade line is used which can be 
figured during layout, thus permitting needed adjustment 
as lines are laid in the field. During the last couple of years 
several hundred miles of terraces have been laid out in Iowa 
where this method has been one of the features used in 
keeping terraces parallel. 

The purpose of both land grading and cut-and-fill ter- 
race construction shown in Fig. 2 is to improve alignment 
and reduce the number of short rows. The layout should 
result in terraces as nearly parallel as possible. The degree 
to which this can be done may be limited by topography, 
soil conditions and the economics of the situation. 


Prrrite con terraces have for a long time been the goal 


Presented as Paper No. 60-208 at the Annual Meeting of the 
American Society of Agricultural Engineers at Columbus, Ohio, 
June 1960, on a program arranged by the Soil and Water Division. 

The author — PAUL JACOBSON — is state conservation engineer 
(Iowa), (SCS) USDA. 


*Numbers in parentheses refer to the appended references. 
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aR Fig. 2 Cut-and-fill terracing consists of haul- 
% ing earth laterally in terrace construction. 
Channels are cut through natural field 
ridges and a dike is built across the low 
area. The maximum amount of parallel 
terraces with good alignment is provided 
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THE TERRACE 
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RIOGE BUILT UP IN LOW AREA~ 
TO HEIGHT REQUIRED FOR 


Fig. 1 Terrace layout on the O. K. Beddow farm located in the 

Clayton County Soil Conservation District. Upper view shows con- 

ventional layout. Lower view shows improved layout with some 

land grading to improve alignment. Cross-hatched areas show 
point rows under two layouts 


Staking Key Line 

The first step in any layout method for staking parallel 
terraces is to select a key terrace line on the hillside. Inso- 
far as topography will permit, the other terraces will be 
built parallel to this line. The key line usually should be 
laid out on the slope at a location where natural waterways 
intercept the more gently sloping area or at the start of 
extreme irregularity on the hillside. 

The key line is laid to the grade desired on the terrace. 
In the deep loess soils of western Iowa, the line is laid level. 
In other parts of the state it is laid to drain to a suitable 
outlet with a grade of 0.4 to 0.6 ft per 100 ft. This grade 
may be modified, providing the velocities are kept within 
the limits set out in the terrace specifications. 

After the key line has been located, it should be ad- 
justed to smooth out curves for easier farming. A word of 
caution may be in order at this point. If the adjustment is 
too great, it may result in excessive cuts and fills which on 
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some soils the cuts may expose too much subsoil. On some 
fields the adjustment in alignment may have undesirable 
effects on terraces above or below the key line. This requires 
a visual study in the field and possibly a few trial lines. 


After the key line has been adjusted, new rod readings 
should be made on adjusted points. If the variations from 
the original grade are numerous and are over 0.2 or 0.3 ft, 
the procedure discussed later for establishing average grade 


line and computing cuts and fills should be followed for 
this terrace. 


Staking Parallel Lines 


Next, terraces are laid parallel to the adjusted key line 
at the correct horizontal spacing. If the terraces are to be 
truly parallel, care must be taken that the chain is perpen- 
dicular to the guide line as stakes are set. Each line is 
marked at fifty-foot intervals and rod readings are taken on 
the ground. As each terrace is laid, if it does not have 
continuous fall throughout its length, the average grade 
lines should be computed so that any adjustment needed to 
prevent excessive grading can be done with the minimum 
of layout time. The line along which the rod readings are 
taken will be called the stake line and will be 144 ft down- 
hill from the intersection of the terrace ridge foreslope and 
the cut slope as shown in Fig. 3. All cuts and fills will be 
referenced to the ground elevations along this line. 


The first step in establishing grades in the line is to 
compute the average rod reading for the terrace. To obtain 
a true average, take one-half the sum of the two end points 
added to the sum of all intervening rod readings and divide 
by the total number of points, minus one. This bit of 
arithmetic is necessary to obtain the average since the in- 
terior points along the line represent twice the lineal dis- 
tance represented by the end points. This procedure is 
shown in Table 1 for a terrace in eastern Iowa. The eleva- 
tion of this average point represents the elevation of a 
profile where cuts and fills would balance. In level terraces, 
this profile will be level. If grade is desired, the average 


TABLE 1. FIELD NOTES FOR A TERRACE 
Land slope, 6 percent; 0.6 percent grade; height, 0.9 ft; 
C value, 0.8 ft 
1 2 3 4 5 6 


Ave. Terrace channel Cut fortop 
Rod readings grade line bottom grading 


13.4 11.3 12.1 
11.4 11.0 11.8 


9.3 10.7 11.5 
10.9 10.4 11.2 


12.2 10.1 10.9 
9.0 9.8 10.6 


8.3 9.5* 10.3 
9.3 9.2 10.0 


10.1 8.9 9.7 
8.5 8.6 9.4 


7.0 8.3 9.1 
7.0 8.0 8.8 


6+00 8.0 7.7 8.5 


Total 0+ 50 to 5+50= 103.0 


*103.0+ 21.4=113.7=9.5 
2 12 
13-1 


Station Cut or fill 


Fi3 
C0.4 


C22 
C0.3 


Fis 
C16 


C 2.0 
C0.7 


F 0.4 
C0.9 


C21 
C18 


C0.5 


0+00 


1+00 


2+00 


3+00 


4+00 


5+00 
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Pointe to held rod 
to determine height "h" 


Original Grounc Line 
"S* is predominant percent slope of land. 


c is depth of cut in feet at stake line. 
his ridge height above channel in feet. 


Fig. 3 Cross section of lowa standard terrace 


point should be set at the midpoint of the terrace and grade 
established in both directions. With some field experience, 
establishing this grade can be easily done by observing the 
general fall that occurs in rod readings. On many sites, 
the midpoint will not fall at a 50-ft station, but grade must 
be computed from the midpoint and where it falls halfway 
between stations, the reading should be set between and 
grades computed in both directions. This is illustrated in 
Table 4 where the average grade line point falls at station 
2+75. The major rule in establishing an average grade line 
for a terrace is to use only that portion of the terrace which 
you plan to have.drain in one direction. 

Table 2 has been prepared to show the cut necessary at 
the survey line so that cut-and-fill quantities in ridge and 
channel will balance. It is applicable to terraces laid out 
and constructed in the conventional manner. This table 
may be applied to cut-and-fill terraces by using the average 
grade line as the reference line. When the cut, C, is added 
to the average grade line (column 3, Table 1) it gives the 
rod readings to the bottom of the terrace channel. These 
are shown in column 4, Table 1. When the readings in 
column 2, Table 1, are compared to the values in column 
4, they indicate the cuts or fills necessary to bring the 
present surface up or down to the elevation of the bottom 
of the terrace channel. These are the cuts and fills that will 
be shown on flags or stakes to guide the operator of the 
earth-moving equipment. Column 5, Table 1, indicates the 
cut or fill at each location. 


Land Grading with Terraces 


In some cases the amount of cut necessary may be so 
great that some land grading is desirable prior to terrace 
construction. This will occur when any of the cut figures 
shown in column 5 (Table 1) are greater than a number 
obtained by the formula 


Cm=h+SL 
in which Cm=maximum cut in feet (Fig. 4) 


4=terrace height in feet 


TABLE 2. CUT “C” REQUIRED TO BUILD THE IOWA 
STANDARD TERRACE CROSS SECTION 


Field slope, Ridge height in feet, h 
percent 0.6 0.7 0.8 0.9 1.0 11 1.2 1.3 
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... Staking Cut and Fill Terraces 


Fig. 4 Terrace cross section 


L=length of ridge foreslope in feet 
S=land slope in feet per foot 


The computation is as follows: For the terrace used as 
an example, the height is 0.9 ft, the ridge foreslope is 13 ft 
and the field slope is 6 percent. Therefore, Cm=0.9+ (0.06 
X13) =1.7 ft. 

For the terrace illustrated in Table 1, it is apparent that 
preliminary land grading should be done at stations 1+ 00, 
3+00, 5+00, and 5+50. The land-grading cuts are shown 
in column 6 and are obtained by subtracting 1.7 ft from the 
larger cut figures in column 5. 


The earth taken from the cuts during land grading is 
hauled into low places. After the land grading is com- 
pleted, the survey flags which were destroyed during the 
grading operation should be reset, new rod readings may be 
necessary and a revised grade line established. 

A study should be made to determine the distribution 
of cuts and fills. This can be done directly from the field 
book notes. On graded terraces, it may be desirable to 
adjust the grade to prevent excessive earth haul from one 
end of the field to the other. The adjustment must be 
within limits of acceptable velocities. Grades can be in- 
creased or decreased as dictated by the over-all fall from 
one end of the terrace to the other. In some cases, adjust- 
ment of grade may be necessary to properly discharge the 
terrace into the outlet. On level terraces it may be desirable 
to divide the line and use two elevations, and put a block 
in the terrace channel. 

When land grading is required, the yardage of earth to 
be moved can be computed by the profile method using the 
terrace spacing as the width of the cut. The spacing for the 
terrace illustrated in Table 1 is 93 ft. Three areas of cut 
are indicated. Distances are determined by plotting a profile 
of the terrace line as shown in Fig. 5 and yardage com- 
puted as follows: 


1 Sta 0+90 to 1+150.5X25X93= 
a 


22 cuyd 


& SS) ae? 1 Ae 


tT ver 
Sarcr-7o7Taaecuenusasanse 
. 


Rod Readings 


re penSreeer-gar ese 
HSS se Se esses Sse SZ SeEE SEES 


Fig. 5 Profile of terrace 


686 


/‘Vatural ground prior 
to Land Grading ~ 


Top grading line ~ 


A= Feguired ter race height’ 


cSurvey stake line 


Slope times width of 
ridge fore Slope 


| Fridge fore slope | 


2 Sta 2+70 to 3+100.3X40X93= 21 cu yd 
2 27 
3a Sta 4+90 to 5+00 0.4% 10X93= 7 cuyd 
2 27 
3b Sta 5+00 to 5+50 0.4+0.1X50X93= 43 cuyd 
y 4 27 
Total 93 cuyd 


The question is often asked, ‘“Why not grade the field 
to the average grade lines of the several terraces and then 
build the terraces with a blade or other conventional terrac- 
ing equipment?’ If this were done, considerable earth 
would be moved twice. This would occur wherever the cut 
was greater than the C value. 


TABLE 3. NOTES AND PLOTTED PROFILE FOR TERRACE 
ON A 6 PERCENT SLOPE WITH BREAK IN GRADE 
(Terrace height, 1:1; C value, 0.9) 


Terrace No. 1 


Ave. Terrace channel 
Station Rod readings grade line bottom Cut or fill 
0+00 5.9 7.6 C1.7 
0+50 7.0 FoF C0.7 
1+00 6.8 7.8 Ci.0 
1+50 6.9 7.9 C 1.0 
2+00 7.9 8.0 Co0.1 
2+50 7.7 8.1 C04 
3+00 8.2 7.3* 8.2 —~ 
3+50 errs 8.3 C0.6 
4+00 13 8.4 ae | 
4+50 6.9 8.5 C16 
5+00 6.9 8.6 iz 
5+50 7.8 8.7 C0.9 
C0.9 
6+00 7.9 8.8 9.0 cia 
6+50 7.5 9.3 1.8 
7+00 8.7 9.6 0.9 
7+50 9.5 9.9 0.4 
8+00 9.7 10.2 0.5 
8+50 9.5 9.67 10.5 1.0 
9+00 10.0 10.8 0.8 
9+50 10.5 3.3 0.6 
10+00 11.2 11.4 0.2 
10+50 10.5 44,7 1.2 
11+00 10.5 12.0 %3 
*Sum 0+50to5+50 81.1 7Sum 6+ 50 to tat 1 
5.9+ 7.9 7.9+1 
81.1+2=—7.3 87. Te. 6 
12 10 
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TABLE 4. NOTES SHOWING METHOD OF EXTENDING 
A CUT-AND-FILL TERRACE TO A CONVENTIONAL 
LAYOUT 


C=0.8. Cuts required to put terrace completely in cut= 
Cm=h+SL=1.0+ (0.06) 13=1.8 


Terrace No. 2 


Rod Ave. Terrace channel Dozer 

Station readings grade line bottom Cut or fill cuts 
0+00 7.7 8.5 C0.8 0.8 
0+50 6.5 8.3 C18 

1+00 8.0 8.1 Co.1 0.1 
1+50 6.7 7.9 Ci2 0.4 
2+00 6.9 Le Co0.8 0.8 
2+50 7.1 7.5 C04 0.4 
2+75 6.6 

3+00 6.0 6.5 | C13 0.5 
3+50 5.8 6.3 7a C1.3 0.5 
4+00 6.4 6.1 6.9 CO0.5 0.5 
4+50 6.4 5.9 6.7 C0.3 0.3 
5+00 5.5 5.7 6.5 C1.0 0.8 
5+50 5.8 pe 6.3 Co0.5 0.5 
6+00 5.3% 6.1 C0.8 0.8 
6+50 5.1* 5.9 Co0.8 0.8 
7+00 4.9* 5.7 C0.8 0.8 
7+50 4.7* 5.5 C0.8 0.8 

Sum of 0+50 to 5+00—65.3 
65.3+7.7+5.8=72.1=6.6 
2 mig 
ll 


*Points 6+ 00 and others to end of terrace are extension of average 
grade line. 


Extending a Cut and Fill Terrace or 
Changing Grade on a Terrace Line 

A uniform grade from one end of the terrace to the 
other is not a requirement. A terrace line may be broken 
into segments and different grades used where this will 
assist in getting a good layout. Each segment will be a 
separate problem for cut-and-fill computations. In Table 3 
the grade is broken at Sta. 6+00. The grade from 0 to 6 
+00 is 0.2 percent and increases to 0.6 percent from 6+ 00 
to the end of the terrace. 


Another point worthy of some discussion is the exten- 
sion of a cut-and-fill section of terrace to a conventional 
field layout. This is illustrated in Table 4 where a cut-and- 
fill layout was used to Sta. 5+50 and the remainder of the 
terrace was laid in the conventional manner. 


Constructing Terraces 


In construction of cut-and-fill terraces it has been found 
that costs are reduced by using a bulldozer for construction 
of the terraces as much as possible. On all cuts of C value 
or less the complete cut can be made by a bulldozer. On 
values between C value and Cm the difference between Cm 
and cut can be moved by a bulldozer and will provide 
enough earth to complete the fill required in the ridge. This 
is shown in Table 4. The operator by working on each side 
of the stake and leaving a block of earth about a foot or 
two in width can maintain stakes which will be needed for 
final construction which will be completed by a scraper. 


In staking cut-and-fill terraces, the stake line as shown 
in Fig. 3 which is 1% ft below the center of the channel 
can be maintained until the complete depth of cut to the 
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channel bottom is made by a dozer or scraper (1% ft uphill 
from the stake line). The ground at the stake line is used 
as a reference point. The operator can quickly determine 
by the use of an ordinary rule and carpenter level when the 
correct channel bottom elevation is attained. 

After the bottom grade is excavated or filled to the cor- 
rect elevation, the stake line is destroyed and the foreslope 
of the terrace can be completed. 


Summary 


1 Cut-and-fill terraces provide an additional tool which 
combined with grade variation and turn strips will permit 
more terraces to be made parallel in a system. 


2 On deep soils some land grading will further im- 
prove alignment, reduce point rows, and in some cases re- 
duce the number of waterways required. 


3 By computing the average grade line someone ex- 
perienced in staking terraces can compute cut and fills in 
the field without the use of a topographic map or plotting 
the profiles of the terrace. 


4 Experience on construction indicates that the use of a 
bulldozer and a scraper in combination will materially re- 
duce the cost of constructing cut-and-fill terraces. 
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...-Mechanizing Livestock Production 
(Continued from page 679) 


West North Central, East North Central, South Atlantic, 
West South Central, and Pacific. However, each region 
may warrant attention on the basis of a single enterprise. 
For example, the Middle Atlantic should devote strong 
efforts to mechanizing dairy production but perhaps forget 
about serious consideration of other livestock enterprises. 

Such an analysis can only provide guide lines for re- 
search efforts. But some fairly broad conclusions can be set 
forth as follows: 


1 Productivity in livestock production needs to be in- 
creased more rapidly. 


2 Historical evidence indicates that productivity in live- 
stock production has increased since 1944 and this is prob- 
ably due to mechanization of certain activities around the 
farmstead. 


3 Feedlot mechanization should receive special atten- 
tion because of its poor record of performance and because 
there will be large increases in the demand for beef 
production. 


4 Substantial capital inputs will be required. 


5 A systems approach may not provide the complete 
solution and consequently other methods should also be 
considered. 


6 Regional differences exist and engineers should apply 
their efforts where they will be most effective. 
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EFFECTS oF Radio-Frequency 
Electrical Seed Treatment 


S. O. Nelson and Elda R. Walker 


Member ASAE 


tric energy for stimulating or improving the germination 

and growth of seeds and for controlling insects have 
held the attention of scientists for at least 30 years. Reviews 
of the early literature pertaining to r-f seed treatment have 
been published (3, 10).* Reported effects ranged from ac- 
celerated germination and early growth and the killing of 
fusarium spores to earlier flowering and higher yields of 
plants grown from treated seeds. 


Te possibilities of utilizing radio-frequency (r-f) elec- 


The use of high-frequency electric fields has been investi- 
gated for the purpose of devitalizing weed seeds, and attempts 
were made to compare effects of such treatments on weed 
and cereal seeds (12). Increases in the germination of peas 
and of alfalfa and red clover seed have been reported due to 
r-f treatment (7). Germination of several vegetable seeds 
was increased by treatments at 43 to 44 megacycles (mc) per 
second (9, 10). Results were dependent upon field intensity, 
power and energy input and temperature of the seed. Accom- 
panying chemical changes in the sugars of the seed were also 
noted (10). United States patents have been granted on high- 
frequency seed treatment methods (8, 15). Infrared irradiation 
and r-f treatment of carrot seed have been compared, and a 
larger increase in germination was reported with r-f treatment 
(10). Dielectric heating has slightly stimulated wheat germi- 
nation and effects of resulting temperatures on damage to 
germination have been studied (19). 


The germination of hard-seeded alfalfa has been increased 
both by hot-air oven and infrared treatments (17, 18). Green- 
house and field tests revealed no abnormalities or differences 
in appearance of plants due to treatment. Viability of treated 
seeds and benefits from treatment were retained for at least 
17 months (18). Red clover responded to dry-heat oven treat- 
ments, but to a lesser degree, and very little response was 
found with sweetclover. Germination percentages of alfalfa 
seed samples were raised from 60 to 96 percent by high- 
frequency electrical treatment at 27 mc, which reduced the 
amount of hard seed without producing changes in the rate 
or appearance of the growth of plants (4). Treatment was 
found to increase the water absorption capacity of the seed. 
Use of infrared and r-f energy to control loose smut in wheat 
has been studied, but no satisfactory control was achieved (11). 


The information reported in this paper has resulted largely 
from observations made in connection with a research program 
on the use of r-f electric fields for controlling insects in stored 
grain (14). Consequently some of the results are based on 
limited studies rather than on detailed experimental investiga- 


Presented as paper No. 61-303 at the Annual Meeting of the Amer- 
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sity of Nebraska, Lincoln. 
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Germination of some seeds stimulated 
by exposure to r-f electric fields 


tions. These studies were conducted to determine the max- 
imum levels of treatment which wheat can tolerate at different 
moisture contents without damage to getmination, to se 
whether any obvious stimulation might be produced in seeds 
of some plants of economic importance, to determine whether 
dormant and hard seeds might be induced to germinate, and 
to investigate the use of such treatment for controlling loose 
smut, Ustilago nuda (Jens.) Rostr. 


Principles of R-F Treatment 


Samples to be exposed to r-f electric fields are usually 
placed between a pair of parallel metal plates which are part 
of an electronic power oscillator. The specimen then becomes 
a part of the electrical circuit and absorbs energy from the 
electromagnetic field generated between these plates or 
electrodes. 


When materials such as seeds are treated, an elevation of 
temperature is the most obvious effect. This heating is uni- 
form at all points in a homogeneous sample if the whole 
sample is subjected to the same field. If the sample is not 
homogeneous, as is the case with seeds and most agricultural 
products, some parts may be heated at a faster rate than 
others because their electrical characteristics are different. The 
rate of heating further depends upon the frequency of the 
alternating electric field, the electric field intensity or field 
strength in the material, the geometry involved in electrode 
spacing and sample size and shape, and upon the density and 
thermal capacity of the sample material (14). 


Thus selective heating with r-f electric fields may permit 
the destruction of insects or parasitic pathogens if their char- 
acteristics for r-f heating (dielectric heating) or susceptibility 
to heat damage are greater than those of their hosts. In the 
case of insects and some host materials there is reason to 
believe that favorable conditions for selective heating exist 
(14, 21). Some experimenters were convinced that there were 
“specific effects” other than heating which accounted for the 
lethal effects of r-f treatment. Lethal effects other than those 
due to heating, however, have not been demonstrated conclu- 
sively (21). Recently, though, medical researchers working 
with microorganisms have reported nonthermal biological 
effects produced by high intensity pulsed r-f fields (6, 20). 


Methods and Materials 


(a) General. The treating equipment used and instrumen- 
tation employed for measurement of exposure intervals, fre- 
quency of the alternating electric field, r-f electrode voltage, 
and sample temperature have been described in a former 
publication (14). For the most part, treatment procedures 
were also similar, though different sized polystyrene boxes 
were used to hold the seed dependent upon the quantity 
treated. Field intensities were calculated in the same way, 
using the dimensions of the sample and the confining box and 
the permittivity of the sample as determined by electrical 
measurements (13) at room temperature at the time of treat- 
ment. Sample temperatures were determined using a recording 
thermocouple potentiometer and No. 36 B and S gage ther- 
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mocuuples, taking into account the cooling occurring between 
the end of treatment and the temperature measurement. 


(4) Wheat. Samples for tests to determine the tolerance 
of wheat to r-f treatment were taken from a lot of Pawnee 
wheat, harvested a few months earlier, with 60.8 lb per bushel 
test weight and 10.7 percent protein at 12.2 percent moisture. 
Germination tested about 85 percent. The samples were con- 
ditioned for lower moisture levels by drying at normal room 
temperatures at low relative humidity. For higher moisture 
levels, samples were tempered by adding distilled water and 
storing for at least 48 hours with occasional mixing in sealed 
jars at 50F. Moisture content was determined according to 
an approved oven method (1) employing two-stage pro- 
cedures when moisture was above 15 percent. All seeds were 
permitted to reach room temperature before treatment. Fol- 
lowing treatment, eight replications of fifty seeds each were 
germinated in petri dishes at room temperatures varying from 
68 to 74F. Three thicknesses of filter paper were used below 
the seeds and one sheet was placed over the seeds. The filter 
paper was thoroughly soaked in water and the excess drained 
off before use. 


(c) Corn. In very limited work with corn, 10-kernel sam- 
ples of large, flat, Nebraska 806 certified seed were used, 
which had been harvested three months prior to treatment. 
The seeds were treated lying on the lower electrode with a 
¥,-in. spacing between electrodes. Electrode r-f voltage was 
adjusted to the maximum value which could be used without 
arcing between the electrodes (about 8 kilovolts, rms). Accu- 
rate temperature measurements of the kernels were not ob- 
tained in this case. Seeds were treated at about 9 and 12 per- 
cent moisture and germinated in moist chambers between 
paper toweling with the embryo up in all cases. 


(4) Legumes. For experiments with hard-seeded legumes, 
samples of Wyoming-grown sweetclover and Foundation 
Ranger alfalfa seed, and Idaho-grown common medium red 
clover and Certified Ranger alfalfa seed were used. Samples 
were treated approximately one year after harvest, except that 
the sweetclover seed was treated about three months after 
harvest. Moisture content of these seeds was determined by 
an air-oven procedure with 14 to 16-hr drying time at 214F 
(101 C). This method gives results in reasonable agreement 
with a precise oven method more recently recommended by 
Hart et al (5). Following treatment, four replications of one 
hundred seeds each for each treatment and control were ger- 
minated in petri dishes at 72 to 78 F. Standard blotter germi- 
nation tests (2) were made in some cases, because the room 
temperature fluctuated as indicated above and was generally 
too high for best germination. 

Hulled and unhulled samples from a lot of one-year-old 
Penngift crown vetch seed} were treated at three different 
exposure levels and distributed for testing to ten seed-testing 
laboratories in the United States and Canada. 


(e) Smut Control. For smut control studies, a small 
amount of Mars barley with about 25 percent smut-infected 
seeds, Ustilago nuda (Jens.) Rostr., was obtained from the 
division of agronomy and plant genetics, University of Minne- 
sotat. Degree of infection was determined using procedures 
reported by Popp (16). Small samples of this seed were 
treated at 8 and 11 percent moisture and also after being 
soaked in distilled water for 6 hours at 40 F. Soaked samples 
were allowed to dry on paper for about 30 minutes prior to 
treatment. Frequencies of 10 and 39 mc and field intensities 
ranging from 1.7 to 4.8 kilovolts per inch wete employed with 

+Seed furnished and testing arranged by Mrs. Fred V. Grau, Grass- 
lyn, College Park, Md. 


tBarley seed and field plot were provided by Dr. O. J. Webster, 
agronomist (ARS), U.S. Department of Agriculture, stationed at Lin- 
coln, Nebr. 
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exposure times chosen to produce a range of grain mass tem- 
peratures from below 110 F to those high enough to seriously 
lower seed germination. 


After r-f treatment, soaked seeds were allowed to dry 
thoroughly before being treated with a solution of new, im- 
proved Ceresan to kill any superficial fungus spores which 
might be present. While mycelium from these germinating 
spores is usually very different in appearance and staining 
reaction, this precaution seemed advisable. Seeds were 
thoroughly dried for a few days following the fungicide appli- 
cation, and were then planted 1 in. deep in soil in pots in 
the greenhouse. In order to produce greater elongation of the 
subcrown internodes to facilitate removal of the crown nodes, 
the pots were kept in dim light until the seedlings were 1 to 2 
in. high. When the second leaf appeared (about two weeks 
after planting), the crown node was removed with about 
gin. of the subcrown internode and %in. of the shoot 
(plumule). In a few cases the scutellar node was also re- 
moved for examination. The excised portions of the seedlings 
were then macerated, stained with cotton blue and mounted on 
slides according to the method used by Popp (16). In this 
way the smut mycelium was easily recognized under the micro- 
scope by its thick, deeply stained walls and short, irregularly 
swollen cells. For one experiment, seed samples were divided, 
one set being planted in the greenhouse and examined by the 
laboratory method, and the other planted in a field plot pro- 
viding three 10-ft rows (about 100 seeds per row) for each 
treated sample and the controls. The number of smut-infected 
heads and the total number of heads for each sample were 
counted at maturity, and their ratio taken for the degree of 
smut infection. 


Results 


(4) Wheat. Results of studies to determine the relation- 
ship between treatment levels for wheat and germination dam- 
age are shown graphically in Fig.1. Germination has been 
plotted against the sample grain mass temperature, since tem- 
perature provides a common criterion for comparing treat- 
ments of different frequencies, field intensities and exposure 
times. Moisture content was a very important factor in deter- 
mining the maximum temperature which the seeds could toler- 
ate without damage. Subsequent comparisons of damage to 
other varieties have compared closely with the data presented 
in Fig. 1, though cooling rates may have been somewhat differ- 
ent. Results shown in Fig. 1 agree closely with data reported 
earlier on germination of 9-percent-moisture Nebred and 14- 


PERCENT 


40—+ 


GERMINATION, 


20+—_-+ 


ol 80. 100 120 140 ee ee ~260_ 
GRAIN MASS TEMPERATURE, DEGREES F 
Fig. 1 Tolerance of wheat, as indicated by germination, to radio- 
frequency electrical treatment at indicated moisture levels (w.b.), when 
30 ml samples were allowed to cool in paper envelopes after being 
confined two minutes in polystyrene boxes following treatment at 39 mc 
and 3.6 kv per inch. Exposure ranged from 4 to 37 sec (Points at 82 F 
indicate untreated controls) 
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Fig. 2. Germination of Nebraska 806 certified seed corn after two days 
in @ moist chamber. Above, untreated control; below, treated for 5 sec 
at 40 mc 


percent-moisture Pawnee wheat treated at 40 mc (19). The 
increase in germination due to treatment, suggested in Fig. 1 
for the 6-percent-moisture sample, was not significant. 
Attempts to duplicate the stimulation due to magnetic fields, 
reported earlier (19), were unsuccessful when replicated sam- 
ples of the same wheat used in those studies were treated and 
tested and the results statistically analyzed. 


(6) Corn. Treatment of corn at 12 percent moisture stim- 
ulated germination noticeably as illustrated in Fig. 2. Analysis 
of variance for this experiment indicated highly significant 
differences (P<0.01) in the mean radicle length after two 
days in the moist chamber. Exposures of less than 5 sec and 
as short as 0.1 sec produced intermediate growth. The ex- 
periment repeated on the same seed lot at 9 percent moisture 
produced similar stimulation with significant differences 
(P<0.05) in mean radicle length. Influence of seed moisture 
content was not determined. Treatment of different seed lots 
in very limited subsequent studies have shown some stimula- 
tion in some cases and none in others. In 1955 samples of 
N6 x 420 single-cross seed corn were treated in polystyrene 
boxes at about 9 percent moisture at 38 mc and 2.5 kv per 
inch and with a 38 mc magnetic field in the same manner re- 
ported previously (19). Samples were planted in a small-scale 
randomized field plot§. Field emergence of samples receiving 
5- and 10-second exposures to the r-f electric field was sig- 
nificantly increased to about 95 percent as compared to about 
90 percent for the controls and magnetic-field-treated samples. 
No visible differences in the plants were discernible. The 


§Field plots for corn and yield tests provided by Dr. J. H. Lonn- 
quist, professor of agronomy, University of Nebraska. 
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following year, Nebraska 501 seed corn was treated and 
planted in a randomized complete block design with six 
replications. Field emergence of both treated and untreated 
seed was very high and no significant differences in emergence 
or yield were obtained. 


(c) Legumes. Treatment of alfalfa seed containing con- 
siderable hard seed has been highly successful in reducing the 
hard-seed percentage and producing a corresponding increase 
in normal seedling germination. Results of the most com- 
plete experiment employing standard blotter germinating pro- 
cedures are shown in Table 1. Repeated experiments gave 
similar results. Germination and emergence tests have shown 
that effects of the treatment are retained after storage of 
treated seed for two years. Very noticeable increases in germi- 
nation have been produced with all alfalfa seed thus far 
treated. This includes eight experiments on three different lots 
of Ranger alfalfa seed. Germination of the only lot of red 
clover seed treated was increased from 74 to 86 percent by 
the optimum treatment. The hard-seed percentage was re- 
duced accordingly. In all cases, the seed mass temperature 
produced by the optimum treatment for reduction of hard 
seed without damage to viable seed was included in the span 
from 153 to 183 F. Field intensities ranging from 2 to 4kv 
per inch were used, but insufficient data have been accumu- 
lated to establish whether there are differences in effect due to 
field intensity. In a few limited trials with sweetclover seed, 
employing the same exposures found effective with alfalfa, 
no increases in germination or reduction in hard-seed percent- 
age have so far been obtained. 


Treatment of unhulled Penngift crown vetch at 43 mc and 
3 kv per inch for 24 sec produced an average seed mass tem- 
perature of 158F. Analysis of results reported by the vari- 
ous seed-testing laboratories revealed a highly significant 
(P<0.01) increase in germination due to treatment, although 
the increase in the mean germination was only from 3.8 to 
7.2 percent. A highly significant difference was likewise found 
between results reported by different laboratories. Treatment 
of the hulled and scarified seed did not significantly increase 
the mean germination of 67 percent, but differences between 
reports of different laboratories were significant (P<0.05). 


(4) Other Seeds. Single experiments, in which seeds of 
sugar beets and buffalograss were treated at 39 mc, did not 


TABLE 1. EFFECTS OF RADIO-FREQUENCY ELECTRICAL. 

TREATMENT AT 39 MC AND 3 KV PER INCH ON GERMINA- 

TION OF WYOMING-GROWN FOUNDATION RANGER AL-~ 
FALFA SEED 


Moisture content, 5.8 percent 


Germination (percent) 


Exposure “Normal + Hard Abnormal Dead 
Seconds Degrees F seedlings seed seedlings seed 
Untreated control 60 35 4 1 

2 91 58 36 4 2 

5 100 63 32 3 2 

8 108 61 32 5 2 
11 119 62 33 4 1 
14 127 69* 27* 3 1 
a? 138 80* 159* a 1 
21 145 87* 10* 3 0 
24 158 91* 7 2 0 
28 17 95* 3° 2 0 
32 182 94* 3° 2 1 
36 184 76* 2* 13* 9* 
40 206 45* og 14* 40* 


*Indicates mean significantly different from the control at the 1 per~ 
cent probability level. 
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reveal significant increases in germination of these samples. 
A single test with grain sorghum indicated that r-f treatment 
may increase the germination of seed exhibiting postharvest 
dormancy, but results were inconclusive. 


(e) Smut Control. Microscopic examinations of seedlings 
grown from samples of smut-infected barley, treated at 8 and 
11 percent moisture, showed infection still present for treat- 
ments which raised the temperature so high that germination 
of the barley was seriously reduced. Results of an experiment 
in which the samples were soaked in water prior to treat- 
ment are shown in Table 2. The percentage of infection 
found by microscopic examination and by head counts in the 
field test agreed well considering the small scale of the experi- 
ment. These data suggest that some control may have been 
achieved, but that germination was seriously lowered by such 
treatments. Subsequent trials with treatment of presoaked 
seed were no more successful. In some of the treated seedlings, 
examination showed traces of smut infection in the scutellar 
node which had failed to develop and infect the crown node. 
These observations suggest that the treatment may have 
affected the smut in some way to prevent its normal 
development. 


Discussion 


Brief exposure to r-f electric fields definitely can influence 
the germination of some seeds by stimulating germination and 
early growth, by rendering some dormant or hard seeds im- 
mediately germinable, and by damaging the seed if excessive 
exposures are given. Attempts to compare results reported 
in the literature and variation in response noted with some 
different seeds emphasize the need for electrical and physical 
measurements to describe the treatment and the condition of 
the seeds as fully as possible. Much of the variation in re- 
sponse may be accounted for when the effects of pertinent 
factors are known. Results of specific treatments may then 
be more accurately predicted. Moisture content is very im- 
portant in establishing the level at which damage to germina- 
tion occurs and very likely will influence the beneficial response 
of some seeds to r-f treatment. R-f and infrared treatments 
have both been found effective in reducing the amount of hard 
seed and correspondingly increasing the germination of 
alfalfa and red clover. Both of these treatments appear to 
offer a method for reducing hard-seed percentages when desir- 
able. Prior to practical application, comparisons should be 
made between infrared and r-f effects to determine whether 
the r-f method offers advantages sufficient to justify the more 
costly equipment. 


Results of experiments using r-f treatment to control loose 
smut in small grains have not been very promising, since any 
treatments approaching control produced severe damage to 
seed germination. Percentage of infection of seedlings deter- 
mined in the laboratory within three weeks after seed treat- 
ment agreed well with smut incidence in field tests. The lab- 
oratory technique is a valuable time saver in this type of 
research work. 


Further exploration is recommended to evaluate the bene- 
fits of r-f seed treatment, to learn what types of seeds respond 
and to explain the physiological effects on the seeds. Studies 
of rates of germination and effects on seedling vigor should 
be undertaken as well as further work on reducing the per- 
centage of hard seed and dormancy in seeds where these 
factors are serious problems. 
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Materials-Handling 
Systems for Hay Wafers 


Handling systems considered as important as wafering-machine refinements 


ae Seen ar ee 


John B. Dobie 


Member ASAE 


development of materials-handling systems for wa- 

fered hay. Development of wafering machines nec- 
essarily came first. Now, however, with some machines to 
be made available soon, and with wafer production from 
experimental machines running into thousands of tons of 
hay annually, improved wafer-handling systems are urgently 
needed. 

It may be noted that reference is made to wafer-handling 
“systems’’ rather than “equipment.” Where the change is 
made from baled hay to wafered hay, handling will change 
from harvesting to feeding. This has sometimes caused a 
problem in marketing experimentally made wafers. Most 
experimental machines have provided some degree of mech- 
anization for handling wafers during the haying operation, 
but have disregarded the problems of storing, transporting, 
conveying and feeding wafers. As a result, many tons of 
wafers have been handled and fed by makeshift methods, 
resulting in excessive damage to the wafers and, quite often, 
increased total labor. The handling system should be geared 
to the characteristics of the wafer to be handled. Handling 
equipment designed for small, high-density cubes may not 
be satisfactory for large, lower-density wafers, and vice versa. 

As manufacturers of field-wafering machines approach 
commercial production, they become increasingly aware of 
the lack of equipment suitable for handling hay wafers. 
Some are now developing systems geared to their particular 
product. 


Te time has come for placing more emphasis on the 


BASIC CONSIDERATIONS 

The basic problems of handling wafered hay can be 

divided into two areas: 

(a) Mechanical- damage. Handling of wafered hay 
should be accomplished with the least possible dam- 
age to wafers and with a minimum of fines. 

(b) Economic. A wafer-handling system should involve 
equipment, storage, and operations geared to reduce 
labor and the cost of handling hay. 


Mechanical Damage 

Wafered hay always contains a certain amount of loose 
stems and leaves, usually called ‘‘fines.” Some fines occur 
in the wafering machine due to imperfect forming or to the 
separating mechanism. These should be serarated while still 
in the machine and returned to the compression chamber. 
Fines may also be produced during handling. 

The amount of fines allowable without seriously affect- 
ing the handling and feeding of wafered hay may vary 


Presented as Paper No. 61-103 at the Annual Meeting of the 
American Society of Agricultural Engineers at Ames, Iowa, June 
1961, on a program arranged by the Power and Machinery Division. 

The author — JOHN B. Dosis — is associate research engineer 
in agricultural engineering, University of California, Davis. 
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considerably. A small amount of fines, up to 5 percent by 
weight, would probably not be considered serious. Above 
5 percent, losses during handling and feeding may become 
a problem, storage capacity may be reduced, and the flow 
characteristics of the wafers may be worsened. The bulk 
density of wafered hay has sometimes been reduced by 10 
percent during one or two handlings. 


During handling, fines develop in several ways as follows: 


(a) Natural sloughing of surface. Laboratory tests (1) * 
show that wafer expansion may continue for several 
minutes after the forming pressure is released. 
Wafers must be handled during this critical period. 


(4) Effect of moisture. Any appreciable amount of mois- 
ture will cause wafers to swell and to disintegrate 
unless held under pressure (2). Small amounts, 
such as nightly dew, may cause a gradual loosening 
of wafers on the surface of a pile. 


(c) Mechanical damage. Wafers may be damaged due 
to impact, abrasion, or transverse pressure (3). 
Mechanical damage may be increased if wafers have 
been affected by moisture. 


To determine the effect of various treatments in handling 
wafers, tests were run comparing (a) free fall to a hard 
surface, (b) combined rolling-sliding motion, and (c) 
tumbling action. Two types of products were used: 


(4) 1¥2-in. square cubes with bulk density of 27.5 lb 
per cubic foot and 10 to 12 percent moisture con- 
tent, and 


*Numbers in parentheses refer to the appended references. 
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Fig. 2 (Left) Effect of height of 

drop on 1'%-in. square wafers. 

One 10-ft drop represents very 

severe treatment, causing twice 

the damage of five drops of 4 ft 

each. Damage was slight in up 
to five drops of 2 ft each 
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Fig. 3 (Right) Drop test results 
comparing two types of wafers. 
Damage incurred by one or two 
drops was greater for the higher 
density 1'%-in. cube than for the 
3-in. wafer, but as the number 
of drops was increased the dif- 
ference was less pronounced 
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Drop Test 


(5) 3-in. square wafers averaging 17 lb per cubic foot 

in bulk density and 9 to 12 percent moisture content. 

The drop test consisted of dropping individual wafers 
from one to ten times on a concrete floor from heights of 
two to ten feet. 

The tilting chute test is the same as that described by 
Bellinger and McColly (4). Each cycle consisted of tum- 
bling the sample from the elevated end to the lower end of 
the chute. This device provides a sliding and tumbling action. 

The rotating basket is shown in Fig. 1. The hardware- 
cloth basket is 12 x 12 x 18 in., and rotates at 13 rpm on a 
diagonal axis to provide tumbling action in two directions. 
Samples of 5, 10, and 25 wafers were tested at 10 to 50 
rotations of the basket. 


In each test the wafers were weighed and given the 
prescribed treatment, and the largest remaining piece of 
each wafer was retained and weighed. The loss was the 
difference between initial and final weights, and would be 
that part considered fines or trash. 

Fig. 2 shows the effect of the drop test on the higher- 
density wafers of lot 1. Although not included in this test, 
a reduction in damage should be expected in the drop test 
if the wafers were dropped on a pile of wafered hay rather 
than on a hard surface. The effect of the drop tests at 6 
and 10 ft on lots 1 and 2 is shown in Fig. 3. Tests at lower 
heights show no appreciable differences. One drop of 10 ft 
caused a loss of nearly one-third of the higher-density wafer. 
After the second drop, nearly half of it was gone as com- 
pared to about 10 percent of the larger, low-density wafers. 
The small, high-density wafer, because of the method of 
forming, contains less long fiber and more fine material 
than the larger wafer and tends to disintegrate more from a 
sharp impact. However, there is a gradual loosening of the 
larger wafer and after several drops it also tends to dis- 
integrate. The remaining portions of the wafers of lot 1 
retained their density better than for lot 2. 


Fig. 4 shows the losses resulting from up to 20 cycles 
in the tilting chute test. Comparing the severity of tests, 
20 cycles of the.tilting chute were comparable to 6 to 8 drops 
of 6 ft. Tests were run with 5, 10, and 25 wafers per sam- 
ple. There was no difference in severity of the treatment 
between samples of 10 and 25 wafers, but with five wafers 
losses were 20 to 30 percent greater because of less cushion- 
ing effect between wafers. 


The rotating basket test (Fig.5) provided less severe 
treatment than the tilting chute or drop test, but gave some- 
what more uniform results. In comparable tests, lot 2 lost 
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Drop Test 


approximately twice as much as lot 1 for any given number 
of rotations. 

During handling, wafers may drop, slide, roll, or be 
ground between wafers. None of the above treatments 
necessarily reflect the losses that might be expected during 
normal handling, but they do indicate the nature and extent 
of damage that the handling system should be designed to 


minimize. 


Economics of Wafer Handling 

Wafered hay must be able to compete economically with 
baled hay before it will receive general acceptance. Indica- 
tions are that it will cost more to wafer a ton of hay than 
to bale it, due mainly to higher machine cost and to in- 
creased horsepower coupled with lowered capacity. This in- 
creased cost must be offset by reducing handling and storage 
costs. Experimental evidence to date does not indicate any 
appreciable advantage of wafered hay over baled hay as 
a feed. 

Several factors affect the possibilities of minimizing 
handling costs for wafered hay, as follows: 

(a) Labor requirement is most important. Certainly it 
will be uneconomical to handle wafers by hand, with the 
possible exception of feeding. 


(6) As handling systems are developed, equipment cost 
must be balanced against the cost of the labor it will replace, 
at the same time keeping in mind the mechanical-damage 
factor. 


(c) Storage facilities may be more important than with 
baled hay. Temporary baled-hay storage can often be un- 
protected from weather, particularly in the west. The risk 


20 


NUABER oF CYCLES 


is a “3 » 
WEIGHT Loss % 


Hay Warer Duresuity 
Tittine CuuTe Test 


Fig. 4 Effect of tilting chute test on 1%-in. and 3-in. wafers. As 
the number of cycles was increased, the lower density wafers of 
lot No. 2 were damaged more than the harder cubes 
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... Handling Hay Wafers 


with unprotected wafer storage is somewhat greater, even in 
low-rainfall areas, if only from the effect of nightly dew 
on the top of the pile. Wafered hay requires less storage 
space per ton than baled hay. 


(d) Transportation costs for commercial hay may be re- 
duced by bulk handling. Wafering is expected to get its 
start in the low-summer-rainfall area of the west, where 
much of the hay grown must be transported considerable 
distance to where it is fed. Loading and unloading of trans- 
portation units offer labor-saving possibilities but pose inter- 
esting mechanical problems. 


(e) Wafered hay should provide the flow characteristics 
necessary to successful mechanization of hay feeding. In 
some forms of livestock feeding, baled-hay has required 
excessive labor. New feeding methods should also recog- 
nize the potential reduction of waste with wafered hay. 


HANDLING SYSTEM FOR WAFERED HAY 
In the west, hay wafering has been practiced mainly on 
farms raising commercial hay. Thus the transportation 
equipment and the means for loading and unloading are an 
important part of the total handling system. 


The basic system for handling commercial hay in wafered 
form is shown in Fig. 6. All operations are not evident, but 
in this system the wafers are conveyed at least six times, 
are in some form of storage or holding bins at not less than 
four different places, are dropped four times, and undergo 
at least ten transfers from one unit to another. It is no 
wonder that fines are developed after the wafers leave the 
wafering machine. Where hay is to be fed on the farm 
where raised, the flat storage and the transport unit are 
eliminated, reducing the number of handlings to about half 
that for commercial hay. 


The various operations involved in handling wafers may 
be grouped as follows: 


(a) Hauling from the wafering machine to flat storage 


(4) Loading from flat storage into the transport unit 
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(c) Transporting and unloading the transport into 
consumer storage 


(d) Feeding the animals. 


Wafering Machine to Storage 

The standard method is to convey the wafers from the 
wafering machine to a bulk wagon or truck for hauling to 
storage. Wafering machines use a belt or chain conveyor to 
elevate the wafers into the bulk box. At this point, fines 
can still be removed and returned to the machine. Any 
fines that develop in the bulk box or during subsequent 
handling become part of the product. 

Wafers are usually bulk-dumped in flat storage unless 
piling is required for greater capacity. Bulk dumping is 
preferred as a means of reducing fines. In one operation, a 
bulk bin on the wafering machine dumps into a dump truck, 
which in turn unloads into flat storage. Damage to wafers 
appears to be minor during these two bulk-dumping 
operations. 


Storage to Transport 

Wafers are loaded into transport trucks with a mechan- 
ized scoop bucket, either tractor-mounted or the industrial 
type. Unless the wafers are very firm, this operation causes 
appreciable damage because of digging into the pile, rub- 
bing wafers together as the scoop load is removed, and 
running over scattered wafers. A large scoop should be 
used, preferably 1 cu yd or more, to minimize damage and 
to reduce loading time. 

Most transport trucks and trailers have sideboards reach- 
ing 9 to 94 ft above the ground. This is sufficient to pro- 
vide a full payload for grain. Unfortunately most hay 
wafers do not have the bulk density of grain, requiring 
higher sideboards for a full payload. Most tractor-mounted 
scoops have a maximum unloading height of about 10 ft, 
so any increase in sideboard height introduces a problem. If 
this system of handling wafers becomes popular, extended- 
reach, tractor-mounted scoops of 1 cuyd or more will be 
needed. 

Elimination or reduction of pretransport storage from 
this handling system seems most desirable. Since the wafers 
are later stored at the farm where they are fed, pretransport 


Unload into storage 


Fig. 5 (Left) Effect of size of sample on rotating basket test with 1'-in. cubes, showing the variation in loss due to the cushioning 
effect of samples of various size e Fig. 6 (Right) Schematic view of handling system for commercially wafered hay. The numerous 
operations, all mechanized, provide many opportunities for damage to the product 
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storage requires duplication of facilities and increased 
handling. Loading the transport at the edge of the field 
and hauling directly to the consumer would reduce the need 
for flat storage by 75 percent or more, allowing for limited 
stand-by storage. This system would require the use of a 
high-dump bulk wagon or similar equipment to shuttle 
between the wafering machines and the transport truck. An 
additional transport trailer should be left in the field to be 
loaded while the transport is en route. Such a system depends 
on a ready market to keep the wafers moving out as they are 
produced and on sufficient storage space at the consumers. 

The alternative to this storage-saving plan is to réduce 
the consumer's storage space to large self-feeders and. pro- 
vide on-call delivery from hay farm storage. However, this 
system, sometimes used with pelleted hay, has usually re- 
quired a stockpile within short hauling distance of consumer. 


Unloading the Transport into Storage 

This operation has been complicated by the wide varia- 
tion of conditions for unloading into storage on different 
farms and also by the lack of suitable transportation equip- 
ment for handling wafers. Operations to date have involved 
trucks and trailers designed to handle baled hay or bulk 
grain. Three types of truck bodies have been used. A flat- 
bed truck equipped with 4-ft-high removable sideboards 
was loaded with about 16 tons of 3-in.-sq wafers of 20 lb 
per cubic foot. This was less than two-thirds of a payload. 
Unloading was mostly a scoop-shovel operation, resulting 
in about one-third fines. 

The same type of product was tried in a hopper-bottom 
grain truck. Again, only about two-thirds of a payload 
could be hauled. Unloading required two men poking down 
from above and one hammering on the hopper, which had 
18 x 48-in. openings, to remove the wafers. Although there 
was less damage to the wafers, unloading was very un- 
satisfactory. 


The most successful transport unit tried with the 3-in.-sq 
wafers was a rear-dumping truck and trailer. Some manual 
assistance was needed to make the wafers flow when the 
truck bed was elevated, but with a suitable conveyor to 
carry them to storage, one man could handle the load with- 
out difficulty. 

The hopper-bottom grain truck was fairly satisfactory 
when used for 11-in.-sq, high-density cubes. Provided the 
amount of fines is not excessive, and the bulk density is 
about 30 lb per cubic foot, this size of cube will flow 
through the 18 x 48-in. openings by gravity. The principal 
problem then becomes one of conveying the cubes away 
without causing serious damage. A low-profile belt con- 
veyor proved unsatisfactory because of friction between 
cubes due to pressure of the load from above. The truck 
was redesigned to deliver by gravity to the side, permitting 
free flow away from the truck. A pneumatic system used to 
deliver the cubes into the barn conveyed satisfactorily but 
caused excessive damage, particularly as the cubes were ad- 
mitted to the airstream through a rotary valve. 

The conveying system from the truck into storage varies 
with each installation. Where space permits, a conveyor of 
the type normally used for ear corn is quite satisfactory. 
Some type of barn-filling conveyor, located permanently 
over the storage area, will be needed for filling most wafer 
storages. A portable system, carried with the transportation 
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unit or moved from one delivery point to the next, may 
serve to elevate wafers from the transport into the barn- 
filling conveyor. 


Livestock-Feeding System 


Two systems have been tried in California for delivering 
wafers or cubes to dairy cows. One is a large, self-feeding 
barn; the other, a mechanical distribution system. 

The self-feeding barn is similar to an ordinary self- 
feeder for grain or pellets but built on a larger scale. The 
storage area is 12 ft wide at the bottom, with the sides 
sloped inward to the top, and is 15 ft deep and 250 ft long. 
It is designed to hold over 500 tons of cubes of 30 lb per 
cabic foot density. Originally built with openings 2 ft high 
to the mangers along each side, adjustable doors had to be 
installed to control the flow. It was filled with 1'-in. 
cubes, which fed out satisfactorily except where excessive 
fines accumulated during the filling. The self-feeding 
method causes an accumulation of fines unless the flow of 
feed into the manger is controlled daily. Cows prefer cubes 
to fines, and will leave the fines when cubes are available. 
Another problem occurs when there is a wide variation in 
hay quality in different parts of the barn. Cubes made of 
poor-quality hay will be rejected in favor of good-quality 
hay. With a mechanical feeder, intermixing of cubes re- 
sulted in less selectivity by the cows. 

The mechanical feeding system, installed at a 175-cow 
dairy, provides a controlled amount of cubed hay daily. A 
chain-and-flight conveyor through the center of the hay 
storage area carries the cubes to an outdoor covered feeder 
250 ft long. One man in the barn pushes cubes into the 
transport conveyor for 20 minutes, the time necessary to 
distribute sufficient hay in the feeder for each daily feeding. 
The feeder conveyor consists of a ¥-in. cable with cross 
flights, which carry the cubes and deliver them to each side 
of the feeder, filling from one end toward the other. The 
amount of hay fed daily is such that there is no appreciable 
accumulation of fines. There is also remarkably little selec- 
tivity by the cows. The principal disadvantage of this 
mechanical system is the danger of mechanical failure, which 
might seriously affect the feeding schedule or require exces- 
sive labor for feeding until repairs can be made. 

Both dairymen are enthusiastic about their respective 
feeding systems. They also report good acceptability of the 
cubed hay by the cows and increased production over that 
with baled hay. No controlled experiments have been run 
to substantiate these reports. 


Summary 


The development of labor-saving and economical han- 
dling systems for wafered hay is as important as wafering- 
machine refinements. Without suitable handling methods, 
any appreciable tonnage of wafered hay becomes a problem, 
sometimes a liability. Manufacturers are increasing their 
efforts to develop handling systems geared to the character- 
istics of the wafers they produce. The anticipated greater 
costs of wafering over baling must be offset by savings in 
handling. Current and future developments that should 
help provide labor saving and economic advantages for 
wafers, and also reduce damage during handling, include: 

(a) Provision wherever possible for moving and trans- 
ferring wafers in bulk rather than by conveyor. 

(Continued on page 697) 
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... Tractor Vibration 
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intensity increments. There is not a complete recovery of 
this ability during a 15-minute period following transverse 
vibration. 

Choice Reaction Time. Fig. 5 indicates that choice re- 
action time is not adversely affected during vibration, but 
significantly increases (subjects slow down) following ex- 
posure to transverse vibration. 

Visual Acuity. Visual acuity was not impaired during 
vibration of this kind. 

Peripheral Vision. As shown in Fig. 6, frequencies of 
1.5 and 2.5 cps cause the greatest decrement in peripheral 
vision during the initial period of vibration; also postvibra- 
tion recovery is so complete that peripheral vision is better 
following transverse vibration than it is prior to such 
vibration. 

Foot Pressure Constancy. Figs. 7 and 8 reveal that dec- 
rements in foot pressure constancy are related to intensity 
increments; frequencies of 1.5 and 2.5 cps have the greatest 
effect, and recovery is virtually complete immediately fol- 
lowing transverse vibration. 

Body Equilibrium. A t test revealed that transverse vi- 
bration had no significant effect on the a’ility to maintain a 
steady postural standing position. 


Discussion 

From these vertical and transverse whole-body vibration 
studies, it is apparent that some tasks related to tractor 
operation may be affected by the tractor vibration imparted 
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Fig. 7 Constancy of foot pressure as a function of frequency and 
time period 
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to the human operator. As mentioned previously, the tasks 
related to tractor operation involve steering or tracking 
ability, reaction time, visual acuity, peripheral vision, speed 
control, and perhaps body equilibrium. These experiments 
reveal that the functions in the work performance of a 
tractor operator may be significantly affected by the vibra- 
tion experienced while driving such a vehicle. 

The experiments revealed that man’s ability to steer or 
track can be significantly affected by the direction (vertical 
and transverse) and frequency of (below 2 cps for trans- 
verse) vibration. Man’s reaction time is significantly slowed 
following exposure to vertical and transverse vibration. 
Visual acuity was found not to be affected. It is believed 
that vibration must be of a higher frequency (6) for visual 
acuity to be impaired. Transverse vibration below 2.5 cps 
causes a significant loss in the effective visual field (pe- 
ripheral vision) during the initial 15-min exposure. The 
ability to maintain a constant foot pressure was seen to be 
affected adversely by vertical and transverse vibration. Im- 
pairment in foot-pressure constancy seems to be a mechan- 
ical function of the frequency (error increases as frequency 
i vertical vibration; greatest error for below 2.5 cps in 
transverse vibration) and the intensity (greatest decrements 
occurring with greatest levels of intensity) of vibration. 
Recovery of this ability was immediate following exposure 
to either vertical or transverse vibration. 

It may be pointed out that the resonant frequency of 
the human body (the frequency where the body amplifies 
input motion) is known to be about 4.5 to 5.5 cps in the 
vertical direction and 1.5 to 2.5 cps in the transverse direc- 
tion. Some of the work by Schmitz et al (9) indicates per- 
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Fig. 8 Constancy of foot pressure as a function of intensity 
and time period 
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(6) Reduction or elimination of pretransport storage for 
commercial hay by hauling directly from the field to the 
consumer. 

(c) Design of transport trucks and trailers for greater 
payloads, and for easier unloading with less damage to 
wafers. 

(d) Provision for adequate storage-filling equipment at 
the consumer's storage. 

(e) Improvement of feeding systems. 
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formance decrements to be greatest near 4.5 cps with 
vertical vibration, and the studies by Hornick et al (7) 


reveal performance decrements near 1.5 and 2.5 cps with 
transverse vibration. 
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Aid for Demonstrating 


thread string through holes in tops of 
dowels in direction of irrigation. The 
dark-colored strings shown in the picture 
represent cross sections of the field at 


Land Grading Principles 100-ft intervals. ‘The light-colored strings 


represent the proposed grade at each 


HIS model has been used by Herman 

Hall, extension agricultural engineer, 
Agricultural Extension Service, Univer- 
sity of Missouri, to illustrate principles 
and problems of land grading for sur- 
face irrigation and is used to solve ac- 
tual problems. 


The 346-in. wood dowel rods are ad- 
justable in height and are spaced 2 in. 
to represent a 100-ft grid spacing in the 
field. 


Actua! elevations from field surveys 
taken on a 100 by 100-ft grid spacing 
can be put on the model. Illustrated by 
the scale is station A-24 being set on 
elevation 40 ft. The vertical scale used 
is 1 inch=1 foot when all elevations are 
set. The tops of the dowel rods represent 
the ground surface of the field. 

A study of this surface reportedly will 
reveal the most practical direction of 
irrigation. When this is determined, 
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cross section. These can be moved up or 
down until the cuts and fills at each 
cross section balance and other grading 
requirements are met. All grades and 
cross slopes are shown in three dimen- 
sion. The proposed grade at each cross 
section is clearly shown in its true rela- 
tion to all other grade lines. 


Bibliography on 
Pump Drainage 
with Abstracts 


A “Bibliography of Pump Drainage 
with Abstracts,” prepared by the ASAE 
Committee on Pump Drainage, is avail- 
able from ASAE headquarters as paper 
No. 61-30. This Bibliography may be 
ordered by Technical Paper Order Form 
or for 50 cents a copy. 


The Bibliography contains 11 pages 
including 59 listings. The Committee on 
Pump Drainage includes: C. L. Larson 
(chairman), K. R. Klingelhofer, G. B. 
Fasken, J. C. Stephens, L. W. Herndon, 
R. W. Irwin, Virgil Marvin, T. L. Will- 
rich, K. V. Stewart, and R. L. Green. 


697 


YS 5)| TO od Sia Dall es  < —sheeea te 2 
carey t=, Were rd 28 2 7 ve “ie BAN An San Lies. 
He i ee ogee eed Os ee Pree ys 2 ge oe ao) eC ae ee RS ky 
Re: | te]? ee at a Res Sy een eee am, Mie, eae ye ey es ct eet emery oa Sk The CASTS 
oa le Me et 2 "a : Ber ke Dee ce Pres eee Ete ee Ue a at tee a 
cag ae EM OS ar eee a SR SIR Seg 4 EY I 6 2 oo a Pad eo Reet ares ae . ace: : 
ye ae Mia PER eer eerie ih oe. ‘LY es ahah ee ea a : eA: sca Se ene a Cs tai! Fg 4 
Merete Se. Cae aaa | ake haat iE Gat ot Ly a et i ES ee tee. Cre © Se Bae lee . ee i 
et ll oo}. eee eee ee a oS ay Ae © Cae i Bee 3 ; 
ee + = q vi 
Poattily : 
me 3 3 
a 
bes Boat 
ae 
Beer: 
= 
a + 
ie aS zt 
Bey 
aaa a 
| Gea 2 
ee 1 
ee a 
ea 
peer 
pias 
eae 
ae 
i "he 
eee 
i ease ea 
rhaeeiaas ' 
ae) 
ace Fo 
ey 
eae 
: ae 
. eal 
es, a4 " 7 
2 ee 
es 
i ee Gf 
me: a zi 
Daas Ri 
ae fe | ee if 
Rs lg a 
Haig s 
ts: 
de I 
ee. eT PR EE Ee ee 
Ren +t Be 
# 5 
ew: se i 
peat «201 = 
0 ieee 
aan pe 
Oe 
Bee! = ' 
pee oa 
ie ee! 
iss Sa Mh © 
et : 
ay See 
aa! 
Bay Sin 
Biers bcs 
“ale : ; 
ia eae 
ae 
or Ben 
= ae: on 
ee 
> a 
ae 
re 
se ae 
hate! 
eet 
Sek 
Saree: 
oy 
: ie 
ie 
tee Naat 
pee 
es 
oe 
«Ce te : 
eee 
i 
eas 
os ae 
co | ea 
<a! Pee omelet et ow ole : a Fr oeat fo cet el koe © Fh Fe ot SS aN ca es 
a Ape: Foe AR 2 oa Oe ra ee Re eS cake Eat : 
5 a Ge ea nee ea Bee ara 1230 anand Fase ccna 7 a re ies 
Ria. fet emia che G Sek Oa tae ie on ee a aes eres! Oe Soar * © ‘ 
eg Ge Sy 4 dt nei i i es = HT ae st <i ; 
pots ——— SS cat El RE ey ee Sees in 
owas pees’, Sts J is ce ae rt ¢ -— 2: = er + hs. ay ch 
Be ec. eee r;! ? -_ se 2 “Hf , a. = & et ae nay clad 
ke 2 ae ee) Se pee 2 32S SSS q no! ae 
oy Ei". eles et fg 5 ae 3 4 usd —- = & . = , % ith a 
A ae ae. ) . - ae Ye oe See ee Ht aus 
ee a | + wy Se | Yo ot 4 See 
Se Ie dee f > i ee i , oe 
a A as SS eS eee Se RBar eo 
au Bere hr 2 - oe? ; = 6 > 3 G- 7 . ini , ee 3 
a oo °° oF ae ee | : = AA te Yh Se 
ee: om :) + 2a : “1. 4-@ & 44 Ad 2 
Pay ths oP } ae Hee 3225 9- © @ dl tie < . 
epee Phy FY ee 4 ce = : 7%: ‘ = +. . 
2 eae = ae ‘. ; : - . 
ajc aeany SE: ee aed ; ae Be: A oe a. 1 ‘yy ’ 
ey pOGess: a ae SO A EE ee ee eT “a 
ee Pie et i ry tae pan . 
eg pec baer At) eae Spiga ss ae H Li a. rae Bis ene es 
i. SE Scena o. 3 a ee 
La Sei y= eh oR Gol) Se. Sadie bale ram Vee ks 
a2) eee gi ba «AEN be Seed Salata oteee ene a 28h Ws 
EE yee SS: eR tamer i Se he cae : 
it be - yt ae aq iat Seek chs a e eae 
aa yee > se eee i ra) ; ys 
2) alle 0, a a... | ee eee ; Be 
ee eee ee ee Eons i ag. Seyi eae, aie gare ‘ 
sige ere. has : ‘2 el eas Seam ame C. ni Dips 
Me ge: es (eda A Re OMe MMs et OIE: << Uf ; 
a “Cram eC Pee eS ST a ae a 
oe’ SO Re ee ee ; 
pee ae aie (> CM or Th: Re ea ona te f 
reas ig pam ieee. Boe ee. ee <a 
Bass ae iy, oc ee > apt Sheet ee eae po. 6, Aires. i et ee es 
ae Soe fete, {A Seen 2 Se ee ee a ame ee ite 
aarti ot 
fore haha is 
Pete 
ins? eC 
Ey eae: || 
Fhe ernie. ‘ 
et aoe 
7: ae a 
Ne 
ee 
eGR Ea en na ak to ais ie i ; oe 
ete om yee gs syipenee to ae ye bint io . By MT AMC ae CO Ew em tT al 
bbe i = aa 2 ae Ray le ee ee by Se ee ae ee AR Ce Ne ERE Se ea Ce: es 
eae <8 ve \ ce.) eae 1 Ake ed Re oh meee Ge. Se aes ‘een Sa See eee ee pane: ’ : 
ete: eae Bie Ste ae a 2 ze ‘ ae ) ies aga ah OO Res 5 ee ee ee 2 re e a8 » pe ee ‘ a 
ae oe ee ie = Bre a — I yee ep an ee ey * 
° os}. Ai Be iia en DL ee eas ope SMe ommiees \ S: 7F  Stpmeerie rn Saas: PROMee st ago CAS SNS wa é Siig aie ss a 
ie =a eS Sata, LR SI aeceaeas eee eae Sigma rcy ees) ee ! < be : 
~ SF ited Gane | es ge ht are Rei eae: Ay Se aes SAN So Z| aie eet ‘ ay 
Lees ee ‘ Ree Be 


Removal of Radioactive 


Fallout from Farm Land 


Progress Report Number II 


N earlier report (1)* described experiments in which 
agricultural land was decontaminated by removing 
standing crops, sod, straw mulch, or surface soil. 

These experiments were continued in 1959 and 1960 with 
modifications designed to simulate more closely the ex- 
pected conditions in case of fallout contamination from 
—_ nuclear explosions. 


Whereas the early simulated fallout consisted of a spray 
of radioactive solution, the new contaminant was radioactive 
glass beads with a mean diameter of 28 microns. The beads 
a were tagged with either barium 140 or iodine 131. They 

=f were distributed by forcing them out radially from the cen- 
ter of a large aluminum box lowered over the plot area 


; ay Condensed version of paper presented at the Annual Meeting of 
: the American Society of Agricultural Engineers at Ames, Iowa, 
5 June 1961, on a program arranged by the Soil and Water Division. 


The authors—R. G. MENZEL, Howarp RoBErTs, JR., and 
P. E. JAMES — are, respectively, soil scientists and agricultural en- 
gineer, Agricultural Research Service, USDA, Beltsville, Md. 


t Acknowledgments: The authors acknowledge the helpful co- 

i te operation of R. F. Reitemeier, L. A. Liljedahl, and W. C. Hulburt 

BS. in planning and evaluating this study. Appreciation is expressed for 

iG the loan of field equipment during the study by Massey-Ferguson 

Co., J. I. Case Co., Farmhand Co., Oliver Corp., and the U.S. Army 

Corps of Engineers. The work reported in this paper was supported 
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For detailed description of test procedures and a discussion of 
results, refer to ASAE Paper No. 61-229, copies of which may be 
: obtained from the American Society of Agricultural Engineers, St. 
get Mich. (Price, 50 cents per copy or ASAE member order 
ce ae orm. 


*Numbers in parentheses refer to appended references. 
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Fig. 1 Distributor of simulated fallout 
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Fig. 2 Small self-loading scraper used in decontamination 
experiments, 1959 


(Fig. 1). The amount of radioactivity applied was about 5 
microcuries per square foot, but it was carried on varying 
amounts of glass beads. 


Since rainfall would probably occur after contamination 
by fallout and before it would be possible to decontaminate, 
the effect of rainfall was simulated on one-half of the plots 
by applying about three-fourths inch of water with wave 
sprinklers. 


A field monitor and soil samples were used to measure 
radioactivity before and after decontamination. The field 
monitor (2) was a transistorized, integrating count rate 
meter, with a detecting probe consisting of a sodium iodide 
crystal, matching photomultiplier tube, and preamplifier. 
The probe was mounted 6 ft above ground level and 
shielded with 2in. of lead against radiation from all 
directions except beneath the detector. The shield admitted 
primarily radiation from a circular area 3 ft in diameter on 
the ground. Because of lower gamma energy from iodine 
131, better collimation was obtained with it than with 
barium 140. 


Fig. 3 Motorized self-loading scraper used in decontamination — 
experiments, 1959 
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TABLE 1. PERCENT DECONTAMINATION OF SOILS WITH 
DIFFERENT TILLAGE AND AMOUNTS OF FALLOUT 


Plowed surface 
Fallout per 48 sq ft 


Seed surface 
Fallout per 48 sq ft 


0.03 Ib, 3 Ib, 0.03 Ib, 3 Ib, 
Equipment percent percent percent percent 
Sassafras sandy loam 
Road grader 90 88 100 81 
Bulldozer 97 99 89 94 
Small self-loading scraper 88 98 87 93 
Elkton silt loam 

Road grader 94 86 100 99 
Bulldozer 93 96 98 99 
Large motorized self- 

loading scraper 100 100 100 100 


Contaminated surface soil was removed using six types 
of scraping equipment: 


Road grader, 7-ft blade 

Bulldozer, 8 ft by 33 in. blade 

Small self-loading scraper, 1 cu-yd capacity (Fig. 2) 
Motorized self-loading scraper, 8 cu-yd capacity (Fig. 3) 
Rotary scraper, 6.5 cu-yd capacity (Fig. 4) 

Elevating scraper, 8.5 cu-yd capacity (Fig. 5) 


The scrapers gave 60 to 100 percent decontamination, 
with over 90 percent decontamination achieved in one-half 
of the trials (Tables 1 and 2). Irrigation had no apparent 
effect on decontamination by scraping. Generally, no sig- 
nificant differences in decontamination have been found 
between different types of scrapers. Regardless of the ma- 
chinery used, care must be taken to operate it at a uniform 
depth sufficient to remove surface depressions. 


About one month before the plots were contaminated, a 
mulch of Bermuda grass hay had been applied at rates of 
2 to 5 toms per acre. Several rains had pressed the mulch 
into close contact with the soil surface. After the con- 
tamination and irrigation treatments, the mulch was raked 
into a windrow and picked up with a baler. About 30 per- 
cent of the fallout was removed with 2 tons of mulch per 
acre and about 60 percent with 5 tons of mulch per acre 
(Table 2). 


Irrigation of the contaminated mulch resulted in some- 
what poorer decontamination. The earlier experiments with 
fallout applied as a spray on wheat straw mulch indicated 
over 94 percent decontamination with mulch removal (1). 
The poorer decontamination with dry fallout could be 
attributed partly to difficulty in raking up the fine, short 


Fig. 4 Rotary scraper used in decontamination experiments, 1960 
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TABLE 2. DECONTAMINATION BY REMOVING SOIL AND 
MULCH WITH VARIOUS EQUIPMENT AS AFFECTED 
BY SOIL TYPE AND IRRIGATION, SEPTEMBER 1960* 


Decontamination on two soil types 
with and without irrigation 


Sassafras sandy loam Elkton silt loam 


pee... 2 Irrigated, ae... Oe Irrigated, 
Removal method percent percent percent percent 
Road grader 84 89 62 60 
Rotary scraper 98 84 80 91 
Elevating scraper 88 69 74 94 
Baling mulch, 2 tons per acre 41 14 28 30 
Baling mulch, 5 tons per acre 82 56 51 43 


*For all plots, the soil was prepared with a disked surface. 
weight of fallout was 0.3 lb per 48 sq ft. 


The 


grass mulch and perhaps partly to sifting of the dry fallout 
through the mulch. 

The contamination and irrigation treatments were ap- 
plied on a full-grown rye crop. The crop was removed by 
three methods with less than 30 percent decontamination 
achieved by any method. Comparable results were reported 
earlier for crop removal. A lower percentage of decon- 
tamination was achieved after simulated rainfall (Table 3). 


TABLE 3. DECONTAMINATION BY REMOVING RYE CROP 
WITH VARIOUS IMPLEMENTS AS AFFECTED 
BY IRRIGATION, JUNE 1960* 


Decontamination; 


Not irrigated, Irrigated, 
Implements percent percent 
Direct cut forage harvester 30 18 
Mower, rake, and baler 24 18 
Combine harvester-thresher 22¢ 11f¢ 


*The weight of fallout was 0.3 Ib per 48 sq ft. 


+Decontamination is averaged from results on Sassafras sandy loam 
and Elkton silt loam, except for the combine harvester-thresher, which 
was used only on Sassafras sandy loam. 


tThree-quarters of an inch of rain fell before decontamination. 


Where a high percentage of fallout removal is required, 
soil scraping appears to be the best of the methods employed 
in this study. Crops removal would only be useful in areas 
of low contamination or as a preparatory step to other 
methods of decontamination. The problem of decontaminat- 
ing farmland covered with vegetation is currently being 
studied. 


References 


1 Menzel, R. G. and James, P. E. Removal of radioactive fall- 
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Fig. 5 Elevating scraper used in decontamination experiments, 1960 
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United Engineering 
Center Dedicated 


Former President Herbert Hoover, vet- 
eran engineer, was among the speakers at 
the dedication ceremony of the New United 
Engineering Center (UEC) in New York 
on November 9. Over 700 engineers and 
guests witnessed the event. Dignitaries from 
all sections of American life, as well as 
foreign engineering groups and governments 
extended greetings and messages. Greetings 
came from President John F. Kennedy, and 
Governor Nelson Rockefeller, of New York 
State. A congratulatory message was de- 
livered by Honorable Robert F. Wagner, 
mayor, City of New York. 

The United Engineering Center, a 20- 
story stainless-steel and glass structure, 
faces the United Nation’s building. It is 
owned and operated by the United Engi- 
neering Trustees, Inc., which was founded 
in 1904 by the American Society of Civil 
Engineers; the American Society of Me- 
chanical Engineers; the American Institute 
of Electrical Engineers; and the American 
Institute of Chemical Engineers. These and 
15 other associated engineering groups oc- 
cupy the Center. 


Georgia AE Curriculum Accredited 


R. H. Driftmier, chairman, division of 
agricultural engineering, University of 
Georgia, reports that its agricultural engi- 
neering curriculum has been accredited by 
the Engineers Council for Professional De- 
velopment. The addition of the University 
of Georgia to the list of institutions whose 
agricultural engineering curriculums have 
been duly accredited by ECPD brings the 
total to 33. Fourteen additional colleges 
and universities of the United States and 
Canada offer professional curriculums in 
agricultural engineering or their engineering 
equivalent, and are considered working 
toward the ECPD standard. 


ASAE Member Advanced in 
Experiment Station Reorganization 


Word has been received that changes 
have been announced in the organizational 
scheme: for administration of the Federal- 
grant funds to the State Experiment Stations 
in support of agricultural research. Estab- 
lishment of the Cooperative State Experi- 
ment Station Service as a separate agency 
in the U.S. Department of Agriculture per- 
mitted this new service to absorb the func- 
tions and personnel of the former State 
Experiment Station Division of the Agricul- 
tural Research Service. Of special interest 
is the creation of a new position within the 
framework of this new organization of as- 
sistant to the administrator for program eval- 
uation and special reports, which has been 
filled by ASAE member, James Turnbull. 


Jets National Headquarters Moved 


A joint announcement has been made 
recently by A. M. Gaudin, chairman, Engi- 
neering Foundation, and George Rietz, 
chairman, JETS (Junior Engineering Tech- 
nical Society), that the JETS national head- 
quarters has been moved into the new 
United Engineering Center, 345 E. 47th St., 
New York City. JETS is a national junior 
engineering society for high school students 
and encourages youngsters to take on tech- 
nical projects under the guidance of teachers 
and adult engineering advisors. 


Softwood Lumber Course 


Michigan State University, East Lansing, 
has announced a four-day Softwood Lumber 
Course to be held on campus at Kellog 
Center January 22 to 25. Previously held 
in December 1960, this course is sponsored 
by the Department of Forest Products and 
Cooperative Extension Service of Michigan 
State University, with the cooperation of 
the Southern Pine Inspection Bureau, the 
West Coast Lumber Inspection Bureau, 
the Western Pine Association, and the Cali- 
fornia Redwood Association. Considerable 
emphasis will be placed on the grades, 
grading and use of southern pine and west- 
ern and west coast softwoods, including 
redwood. It is further intended to broaden 
the knowledge of each man about wood it- 
self — and softwoods in particular — so that 
he may buy or sell with more confidence, 
be more certain in his recommendations for 
the use of various species and grades. 


Procedure for Making Program Suggestions 


During the Winter Meeting, program 
chairmen of the various ASAE divisions 
have reviewed suggestions and material sub- 
mitted for presentation at the 1962 Annual 
Meeting to be held in Washington, D.C., in 
June. Program chairmen are constantly on 
the alert for reports on new developments 
and urge all ASAE members to send in sug- 
gestions at all times throughout the year. 
There are still some openings for the com- 
ing Annual Meeting and suggestions are 
being considered for the 1962 Winter Meet- 
ing. The men responsible for preparing 
programs in the respective divisions are as 
follows: 


Education and Research Division 
R. E. Stewart, chairman, Agricultural En- 
gineering Dept., Ohio State University, 
2073 Neil Ave., Columbus, Ohio. 
Electric Power and Processing Division 
K. H. Norris, 11204 Montgomery Road, 
Beltsville, Md. 
Farm Structures Division 
F. W. Kesler, Research and Development 
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Department of Farm Products, Rilco 
Laminated Products, W-891 First Na- 
tional Bank Bldg., St. Paul 1, Minn. 


Power and Machinery Division 
A. B. Skromme, chief product engineer, 
John Deere Spreader Works, East Mo- 
line, Il. 


Soil and Water Division 

Drainage Group—E. W. Gain, 7610 
West Chester Pike, Upper Darby, Pa. 

Hydrology Group — L. L. Harrold, proj- 
ect supervisor, SWCRD, ARS, USDA, 
Coshocton, Ohio 

Irrigation Group—J. T. Phelan, 1845 
Dakota St., Lincoln 2, Nebr. 

Soil Erosion Group — B. A. Jones, asso- 
ciate professor, agricultural engineering 


department, University of Illinois, Ur- 
bana, Ill. 


Public Lands and Public Works Committee 


C. L. Hamilton, Bureau of Docks and 
Yards, Department of the Navy, Wash- 
ington 25, D.C. 
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Registration fee is $35.00. Further in- 
formation may be obtained by writing to 
Softwood Lumber Course, Continuing Edu- 
cation Service, Michigan State University, 
East Lansing, Mich. 


New Merger Involves 
Motec Industries 

Directors of Rapid-American Corp. and 
Motec Industries Inc. have agreed to com- 
bine the two corporations, it was announced 
jointly by M. Riklis, chairman and president 
of Rapid-American, and E. F. Buryan, pres- 
ident of Motec. The corporation will be 
known as Rapid-American-Motec Corp., 
with M. Riklis as board chairman and chief 
executive officer, and E. F. Buryan as pres- 
ident and chief operations officer. 

Under agreed terms, one share of Motec 
stock will be exchanged for five-eighths of 
a share of common stock plus $10 of cumu- 
lative preferred stock of Rapid-American, 
the continuing corporation. Common shares 
outstanding of Motec are approximately 
970,000 shares, while those for Rapid- 
American total 1,600,000. The precise form 
of the transaction remains to be determined. 


Meeting on Time-Study Methods 


A colloquium on time-study methods was 
held July 27 to 29 in Bad Kreuznach, Ger- 
many, at the Max Planck Institute for Agri- 
culture and Agricultural Engineering. Pre- 
cautions in making time-study measurements 
and recommended procedures for making 
and utilizing time standards were discussed. 
Terminology and conversion for time meas- 
urements were developed. A report sum- 
marizing the conference is available by 
writing to Professor Dr. G. Preuschen at 
the institute. The release was submitted by 
Carl W. Hall, ASAE correspondent, Section 
IV (Scientific Organization of Agricultural 
Work) of CIGR. 


International Agricultural 
Machinery Congress Proceedings 


Papers produced during the International 
Technical Congress of Agricultural Ma- 
chinery, held in Paris, France, March 2 to 
7, 1961, as well as the texts of the com- 
ments and discussions during the working 
sessions will be published in the near fu- 
ture in a 1500-page book in two volumes, 
available for NF 95. The following subjects 
are included: Human 2nd social general 
problems, especially training problems, set 
by the mechanization of agriculture in coun- 
tries in process of development (six pa- 
pers); Land reclamation and pest control 
techniques in these countries (18 papers) ; 
Special crop techniques in application in 
these countries (11 papers); Economical 
and financial problems set by the mechan- 
ization in countries in process of develop- 
ment (one paper); and Other subjects 
(three papers). Circulation of the volume 
is limited. Those wishing copies are in- 
vited to order before December 31 by writ- 
ing to: CITMA, 19, rue Jacques Bingen, 
Paris (17eme), France. 


Agricultural Mechanics Club 


Eleven students at Michigan State Uni- 
versity met in a special session November 
14 to elect officers for the newly-formed 
Agricultural Mechanics Club. Club advisors 
are Carl F. Albrecht and Phil Mielock, 
members of the agricultural engineering 
department. Officers elected were Ernest 
Hester, president; Alfred DeBoer, vice- 
president; Roger Codfrey, secretary; and 
David Lietzke, treasurer. 

The club was formed to foster profes- 
sional attitudes and ehics in agricultural 
mechanics, acquaint students with employ- 
ment opportunities, provide better student- 
faculty relationships, and develop leadership 
qualities. 
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KAYDON NOW REDUCES 
PRICES ANOTHER 
25% TO 42% FOR “CP” 
BALL RADIAL BEARINGS 


AVAILABLE “OFF-THE-SHELF” 


Low prices are also being quoted on 
many other ball and roller bearings 
...both standard (4” bore and larger) 
and special (2” bore and larger). 


You can now save on many of 
your current and future purchases 
of these bearings. 


Send your inquiry now! Write, wire, or call Kay- 
don, Muskegon, Michigan. Phone: PLaza 5-3741. 


K-619 


oe 


“MUSKEGON, MICHIGAN 


All types of ball and roller bearings —- 2” inside diameter to 178” outside diameter . . . Taper Roller 
Roller Thrust * Roller Radial * Needle Roller * Ball Radial * Ball Thrust * Four-Point Contact Bearings 
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WITH THE ASAE’ 
_ | SECTIONS \ 


Chicago Section 

A luncheon meeting for the Chicago Sec- 
tion was planned for December 13, the first 
day of the 1961 ASAE Winter Meeting, on 
the Club Floor of the Palmer House, Chi- 
cago. A short but interesting program was 
planned. B. T. Virtue, consultant, Bearings 
Division, The Torrington Co., and President 
of ASAE, was to accept a proclamation by 
Mayor Richard J. Daley, hailing the week 
beginning December 11 “Agricultural Engi- 
neering Week” in Chicago. President Vir- 
tue also was to install the newly-elected 
officers of the Chicago Section. E. W. Tan- 
quary, staff engineer, Farm Equipment Re- 
search and Engineering Center, Interna- 
tional Harvester Co., was to deliver an ad- 
dress entitled “Challenge to Chicago Sec- 
tion Members.” D. P. Storm, newly-elected 
chairman of the Chicago Section, planned 
to present a brief glimpse of the meetings 
planned for the section in 1962 


Mississippi Section 


The Winter Meeting of the Mississippi 
Section was held November 24 and 25 at 
Mississippi State University. The group at- 
tended the Missouri State-University of 
Mississippi freshmen football game on Fri- 
day afternoon (November 24), with the 
remaining portion of the afternoon being 
devoted to a social hour. William L. Giles, 
vice-president for agriculture and forestry, 
and Harry C. Simrall, dean of engineering, 
Mississippi State University, addressed the 
group during the banquet on Friday evening. 

The activities for Saturday morning 
opened with a tour of the new engineering 
facilities at the University, followed by a 
technical session. This program included 
presentations on fallout shelters, by R. G. 
Hoke, head, nuclear engineering department, 
Patterson Laboratory; water resources in the 
state of Mississippi, by J. W. Lange, district 
geologist, U.S. Geological Survey; handling 
chopped hay mechanically, by Lee Miller, 
associate extension agricultural engineer, 
Mississippi State University; and progress 
in rototiller development, by W. A. Taylor, 
Jr., vice-president, Taylor Machine Works, 
Louisville, Miss. 

During the two-day meeting members 
voted to be known as the Mississippi Chap- 
ter of the Southeast Section. Also, the fol- 
lowing officers were elected for 1961-62: 
T. N. Jones, chairman, W. A. Taylor, first 
vice-chairman; F. M. Hunter, second vice- 
chairman; J. B. Furr, third vice-chairman; 
M. D. Dunn, fourth vice-chairman; and 
J. L. McVey, secretary-treasurer. 


Georgia Section 


The attendance at the Georgia Section 
fall meeting on October 19 and 20 totaled 
75 members and 23 student branch mem- 
bers. The theme for the two-day meeting 
was “Agricultural Engineering in the Space 
Age’ and those participating on the pro- 
gram attempted to anticipate some of the 
new developments which will come in the 
profession and farming technology. During 
the business meeting the Section voted to 
extend an invitation to hold the 1965 ASAE 
Annual Meeting in Athens. The year 1965 
will also mark the retirement of R. H. 
Driftmier, chairman, division of agricultural 
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engineering at the University of Georgia, 
and founder of the state ASAE Section in 
1935. At a luncheon climaxing the meeting, 
Mr. Driftmier was honored for providing 
the leadership that has led to accreditation 
of the University’s agricuitural engineering 
division by the Engineers Council for Pro- 
fessional Development. Accreditation fol- 
lowed an extensive investigation of the 
staff, curriculum, facilities and financing, as 
well as records of graduates by the ECPD 
education and accreditation committee. All 
past chairmen of the Georgia Section were 
presented framed certificates by Section 
Chairman James L. Butler. 


Washington, D.C.-Maryland Section 


Attendance totaled 46, including guests 
from the British, Australian, Spanish, and 
UAR Embassies, at the Washington, D.C.- 
Maryland Section meeting on November 22, 
which was held in the USDA South Build- 
ing. T. E. Hienton, chief, Farm Electrifica- 
tion Research Branch, AERD, ARS, USDA, 
presented a very interesting illustrated dis- 
cussion on farm electrification research in 
Europe. He just recently returned from a 
conference in Geneva, Switzerland, and a 
tour of research institutions and facilities in 
France, Germany, Finland, and Sweden. The 
Geneva conference, held by the Working 
Group on Rural Electrification of the Eco- 
nomic Committee for Europe, was an out- 
growth of an earlier conference a year ago 
and included reports presented by many of 
the representatives to the previous conference. 


Several interesting observations were told 
by Mr. Hienton—the widespread use of 
3-phase electric service throughout most of 
Europe, to take care of the many electric 
motors in the 15 to 30-hp range that are in 
general use there — the use of transformers 
within buildings to step down from 380 v 
to about 12 v for low powered electrical ap- 
pliances or equipment is widespread as a 
safety factor — due to shortage of fuels for 
heating, crop driers are often operated with 
ambient air— where air is heated, 90 per- 
cent use electricity. Another widespread prac- 
tice noted by Mr. Hienton is the establish- 
ment of laboratory and field testing facili- 
ties in “test stations” at various research in- 
stitutes, to check performance and safety 
features of household and farm equipment. 
An acoustical laboratory at a Livestock Re- 
search Institute in France he found to be of 
particular interest. It is devoted to studying 
the acoustical physiology—reaction to sound 
—of animals, birds, and insects. Its findings 
are proving useful in controlling activity of 
bird and other life. 


ECHNIQUES FOR ELASTOM 


ASAE MEETINGS CALENDAR 


December 12-15 — WINTER MEETING, Pal- 
mer House, Chicago, Ill. 

February 16-17 — Rocky MOUNTAIN SEC- 
TION, Colorado State University, Fort 
Collins. 

April 5-6—SOUTHWEST SECTION, Lake Tex- 
oma Lodge, Kingston, Okla. 

April 19-20—PaciFic Coast SECTION, Dis- 
neyland. 


June 17-20— ANNUAL MEETING, May- 
flower Hotel, Washington, D. C. 
Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Interesting slides were shown from the 
countries visited —a Swiss farmstead con- 
sisting of a combination dwelling and barn 
building —a laboratory in Germany where 
movements of an animal in a hold-frame 
are measured and correlated with environ- 
ment and energy expenditure —a German 
farm village showing the cramped quarters 
available to the farm family — a hygrometer 
being used to control operation of a crop 
drier in Finland. Of special and timely in- 
terest was a slide of the grave of the late 
Dag Hammarskjold, near Uppsala, Sweden, 
taken about 10 days after burial and show- 
ing the profusion of flowers that had been 
sent by admirers in many parts of the world. 


Members were reminded that there would 
be no Section meeting in December. A reg- 
ular meeting will be held January 12. 


Rocky Mountain Section 


The Annual Meeting of the Rocky Moun- 
tain Section will be held February 16 and 
17 at Colorado State University, Fort Col- 
lins. Further details will be carried in a 
future issue. 


Minnesota Section 


The Minnesota Section held its late fall 
meeting November 17 at the Richfield State 
Bank. About 50 members attended the meet- 
ing, which featured a short movie entitled 
“Paper in the Making” and the presentation 
of two papers—one by G. W. Crain, ad- 
vertising manager, Adhesives Division, 
Minnesota Mining and Manufacturing Co., 
on structural adhesives as an engineering 
tool; and the other by A. M. Flikke, agri- 
cultural engineering department, University 
of Minnesota, on guides for selecting elec- 


(Continued on page 710) 


(Left to right) G. W. Crain, advertising manager, Adhesives Division, Minnesota Mining and 

Manufacturing Co., points out some adhesive applications to A. M. Flikke, past-chairman, and M. 

Lee Gustafson, chairman, of the Minnesota Section, during recent Section meeting. Mr. Crain, 
as a speaker on the program, discussed structural adhesives as an engineering tool 
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RESEARCH NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 
invited for publication under this heading. These may include announcements of new projects, con- 


cise progress reports giving new and timely data, etc. Address: Editor, AGRICULTURAL ENGINEERING, 
St. Joseph, Michigan. 


Farm Housing Appropriation 


The USDA ‘received an appropriation of 
$125,000 for the current fiscal year from 
the 87th Congress for farm housing re- 
search. Currently, ARS agricultural engi- 
neers and home economists are visiting of- 
fices of the Farmers Home Administration, 
with which the program is being coordi- 
nated, and farm homes in several States in 
an effort to learn where farm housing re- 
search is needed. 


Receives Promotion 


Emery M. Dieffenbach has been named 
assistant to the chief of the Crops Produc- 
tion Engineering Research Branch, Agricul- 
tural Engineering Research Division, Belts- 
ville, Md. Before, he was attached to the 
office of the director, AERD, and before 
that was staff assistant in the former Farm 
Machinery Division at Beltsville. 


During World War II Mr. Dieffenbach 
was an agricultural engineer in the USDA 
Office of Defense Relations, later the War 
Food Administration, Washington. Before 
the war he served at a number of USDA 
field stations. He also served in the Bureau 
of Entomology and Plant Quarantine and 
the Bureau of Agricultural Engineering. He 
is a mechanical engineering graduate of 
Oregon State College and is a member of 
ASAE. 


Agricultural Engineers 
Visit Other Lands 


Truman E. Hienton, chief of the Farm 
Electrification Research Branch recently re- 
turned from Geneva, Switzerland, where he 
attended the 9th session of the Working 
Party on Rural Electrification, United Na- 
tions Economic Commission for Europe. He 
was one of two U‘S. agricultural engineer- 
ing delegates to the conference where he 
presented a report on “Electric Operations 
and Means of Automation Used in Large 
Poultry Farms for the Maintenance of Egg- 
laying Poultry and the Raising of Broilers.” 
The other agricultural engineer was Cles- 
son N. Turner, head of farm electrification 
work at Cornell University. 

In addition to the U.S. delegates, 24 
European countries were represented at the 
meeting by 47 delegates. The Economic 
Commissions for Asia and the Far East and 
for Latin America each had one delegate. 

While in Europe, Dr. Hienton also vis- 
ited agricultural research institutes in 
France, Switzerland, Finland, Sweden, and 
West Germany. 

Chester P. Davis, investigations leader in 
the Farm Electrification Research Branch, 
also returned from Europe recently where 
he attended the UN Conference on New 
Sources of Energy. The meetings were held 
in Rome, Italy. 


ee 


Mr. Davis presented a paper on solar 
energy for grain drying. Before returning 
to Kansas State University, he visited the 
Swedish Solar House and Astrophysical 
Laboratory, Anacapri, Italy, and the Histro- 
physiologie Laboratory of the College de 
France, Paris. 

Mills H. Byrom, head of long vegetable 
fibers investigations at Belle Glade, Fla., 
recently returned from Guatemala and 
Mexico where he served as consultant to 
growers and processors on the harvesting 
and processing of kenaf and sanseveria. 


Transfers 

Ivan L. Berry has transferred from Co- 
lumbia, Missouri, to Kerrville, Texas, 
where he will work with the Entomology 
and Animal Disease and Parasites Research 
Division of ARS to study engineering meth- 
ods of improving the application my sprays 
and dusts to control livestock insect pests 
and also methods of avoiding insecticide 
residues in meat products. 

G. LeRoy Hahn has transferred from 
Davis, California, to Columbia, Missouri, to 
take charge of the ARS projects at the 
Psychroenergetic Laboratory in Missouri. 

Marvis N. Gillum, a recent graduate 
from the University of Missouri, has ac- 
cepted a position with the USDA Harvest- 
ing and Farm Processing Research Branch. 
He is stationed at the Southwestern Cotton 
Ginning Research Laboratory, Mesilla Park, 
New Mexico. 

Galen K. Brown has recently joined the 
USDA Harvesting and Farm Processing Re- 
search Branch as an agricultural engineer 
for research on fruit harvesting equipment. 

(Continued on page 710) 
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MODERN STRAN- STEEL FARM BUILDINGS 


Pre-engineered for greater production and savings 


This Stran-Steel ‘egg factory” has it all over the old hen- 
house in more ways than one. The building has been 
designed to fit a precise layout prescribed by recognized 
agricultural engineers. Its purpose is to help maintain 
highest sanitation and production standards through con- 
trolled environment and mechanized operations. 

Whatever your building design needs may be .. . beef, 
swine, dairy, poultry . . . Stran-Steel’s 64 Stran-Master 
buildings will fit them. There’s one for almost every layout 
requirement and floor plan. They are pre-engineered for 
high quality at low cost. Their diversity of eave height, 
width and length is an asset to you in your design work. Ten 
protective color coatings for walls and roof are durable 
and attractive. Highly reflective white roof panels keep live- 
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stock comfortable, more productive. Insulation is easily 
installed. Doors, windows and mechanical equipment can 
be placed practically anywhere. Stran-Steel dealers now 
offer exclusive ‘Personalized Building Service” to assist 
you with building recommendations and a convenient 
finance plan to make purchasing easier for the farmer. And 
they can put a building up in a hurry. For more information, 
write to Stran-Steel Corporation, Detroit 29, Michigan. 


of NATIONAL STEEL CORPORATION 


ee ses. RG ey | oan OE ees ER ASE hs ee, (hoe is ite Re i) eM ea Le Ree Ste S 
ieee ey ae, Cech oy es; Zoe: ean Se ae col dae ses ea Bai erm NE es Bee Lage ity Se am SB a Te Fe am : ee 
beh ob Sate cage 29! ae ae : ae see eee ears SN Ace 4 i Fraley See A age ea i WM ec eo, + re re Bee 
aaa. | ee ae 7 | ine Sie Age : +: RN oe sae RIS at at. Dees eae iy a : uae | 
NE Ue og er A od ae Ow! be ae eae ge ne 5 aii Uae evn oa Ss is: Sree pages. “i pes Uae ge 3 Pe 
Rooke NY tee 2 ee’ SR ie 0 tn ae jaa ae ieee ee x ae bie: ge ie i Pe naemeeee ne Rs en, = a eS § ee —, ate : 
coat «% — 
Biya claps © 
eee 
its 2 Se 
bse, 4 
pee Yi 
Re sk en pa 
Beer | 
la 
ee 
ci ties é f 
ret ee 
oo 
oe ee 
eae 2ee 
4 pee G 
easy: 
‘Ghee 
Be 
Sori - 
a 
eee : 
er rats 
Bee; a 
« des 
is 
ie 
oe eg 
il are 
eee : z 
a3 Se 
cies, * 
fer leah 2 
as 
= sh 
ake. TAG 
= Va -. 
mares a 
ae + 
wim 3 
=e 
a : 
Bikes 
Bai: 
dais ff 
e Be ee 7 
he a) 
eee i 
ad 
Se ante 
ees lee - 
eee hoe Petia evi: see ea Re rn "ei ni ng . ov iy j 
ee: Se ae, age SSS = Dy Seen li ae oo ig rai Bi 
aed See a7 SP \ 4 "i a ae ihe So Shae iit Tt 9) : 
Saee  fe Taher Gos aan es" Seo a : om oy J - £ te we | : 1i3cy ii 
ee a! Bt be Sa FP 7 on (YE Ss a 
Rh a ee " “ : A Soe ay > iy f THiielit Fase SHER Gg 
Bee ides Skee: eee ore > | SS Bees (4 fe Seog ere ee Rae aes § ; 
Bed fae Ee og eS 4 ee Be 3 : helnnirwe > (ii Bt Tbaait 4 : uA 
aah eae ee 4 7 oe ete = emit tt | M onfaot ye Pi imrieeee ii te ats 
J ree he : 7 0), aa 4 é ee tad of Fr Me 5 : 4.4 ] yo atrat | Be 23} ; : \ 
ae eS ee i ae f oe oe <3 rice AB ha i] ee ra { iy +} 3Et ete tetea &)) 
ao mai ot A ee RM 2 ee ee | | | | SQunbain |) Be ee eae } 
Sys oo Sisko 4s = oss eee Varia abe i Le: i — > A i oie 14) 6 
ae ta a — ; ey ee Mee Bis ee Ee ein ‘iii i hig yi | Uaaee oy Ht  BReeeaeiee ey 
me hes en al — coe Fa ; ; ie iit ‘Wise a 9, PRiaat =p 
“a cat igh a. 4 ey Roos ye . Se wai & ye rey i f : b> a i 4 : et 4 
ee eae aa : : i pea hee AME TY Bae fe , ] ae | : ; oe 5 Jeet i ti 
7 (eb ER ae : Leen ee a te ail \ : he - : ; i } 
eh ee "age Pree & : ‘ we Bee we , > = ! a ; i ; i 
[) aes a K j A | | ; ; : [ : 
ee - r Aopen - S. fies ‘ N 
i [as ey ce. ae ee | ees Mass . ~< —-” — = a bes 
bai fe | ee EE ee! fee oe ee Pay iy 4 & py 4 i ee ae te = ~@ r . 
ese i Be. ee + i: = tt fe 7 } S wh *s vf ——_ = J ay - 
"i ee Lisl | ed ee Sakae are see) Bee Ae we a f; 4 ® « * 4 al | say 3 ‘ Sa ae sf i 
m ROG m Rae a peed a se ty ar ae \. 4 i 7 : Fg _ = eel P : 
oe Fate pet ee eee a t as ES foe ; So yt SS Bet ata Pe la > 
ae fe reco ae me gh oe * i Li. > e a («8 F 
bewdl Ged. {ese tet Gee oi ? e tee oe “4 4 he ay. = a : 1 haaag . 
Sula Ga: Sea eee teres tae, 4s) i 7 4 a , an 4 ; +4 : | it 
i baa Rc ae ae ae =. Et eo i” 1 hee a » ~ , (. 4 | 
Bis). ges Priced ae eee: Maem Ea eae oe. 3 ae, a ;! a 4 $ - 4 | 
A: eet tae Br te, 3 pe ae tng, , is ‘ 7 > a A 
oe ios . ha is — Sia 3 if ‘SSH 
2 
Plier. : 
ena 
- ka xg : 
ar 
Baer OS 
Bees 
a Sh pias 
af We larteay = 
; 4 ester 
Pa be 
ae tits 
el A Se cr 
. ae i a oS . 
See of i ; 
Sheeoe eS | : 
‘ hs es 
aaa 
a “veaah 
Lo ie 
a 
sae ELS 
7 oe 
5 
Lie tS . 
Po 
BY sD ; 
eat a, 
eee 
= er eet : 
jee Oar AG , 
ee vs i 
Bethe B 
Lge diy 
oe yee eee 
aa le 
Be vices 703 
et Pe. 
a 
ae 
Bo Nelli 
ees | 
12 eR 
Res koe 
2 ae Bbc ce . — gas 
Sat char ete | Reagent eneee ema e Pacts te i ENR ie Er on a A el es sie Jn Sills a i ; % ; 
ae Sree | aay eee eee. age ag (Eg on Se IMM, “ch aN OY ef oa A Sie a ti eae te Se ed i 5 j 
shi4 Grob ieee | Deemer -- Sane ay te: Me ee Ph eae ait Eat ee, 20 7 Bef ee ce el. b ; a5. ; 5 
Se ae ee! S men) be aes Ae ar SJ) ; acer ey Siete oa i¢- MRCS, Sook) he Ra eames) Cem nek id oy mae ee 5 4 2 es 
Pee wy | ripe Sa ye Ae x c oa |) a ete ai oe te pissed bs ane st 2 Te ite ott hee | es ous: : ey eae ‘i 
USER OT AE fr ret eae Bea P Po yee Ga la IR errs es Cee erm Gee re eS ‘ 0 a 
Rt pee 4 PE SA Rs oy om eae ey ete ee Lyre ae pera s  aei  rte an me: eee See is Ah : 
ieee. staat eae 2c Pe eae re a cd Ep oR OR iE SS ees a) jab Sime 2, Pe Se eee ay cai 1 ae SL GS. le ; 


oy ry 
BEA! yew ea ai 


A 


Thomas E. Farrell has been appointed 
marketing manager for the Rubber Products 
Division of Dayco Corp. In his new posi- 
tion he will coordinate all marketing activ- 
ities in sales, distribution, and merchandising 
of industrial, agricultural, railway and auto- 
motive products. He joined the company 
in 1952 as a district manager and became 
Chicago regional manager in 1958. 


Emmett R. Holekamp has been ap- 
pointed associate professor of agricultural 
engineering at Montana State College, 
where he will assume the teaching and re- 
search leadership in the farm power and 
machinery field. Formerly, he was located 
in Lubbock, Texas, with the Agricultural 
Engineering Research Division, ARS, 
USDA, in charge of the cotton mechaniza- 
tion research program at Substation No. 8 
of the Texas Agricultural Experiment 
Station. 


John F. Talak has accepted the position 
of sales and applications engineer for the 
Wooster Division, Borg-Warner Corp. His 
territory covers the western half of Illinois 
and all of Iowa and Minnesota. Until the 
recent closing of the Rock Island Works 
of J. I. Case Co. he had been in its employ 
for the past 16 years as a hydraulic engi- 
neer in charge of new development in 
hydraulic design. 


Joseph F. Correia has returned to the 
agricultural engineering department of Ra- 
jasthan College of Agriculture at Rajasthan, 
India, after spending one year in the United 
States. He came to this country under the 
auspices of the Indo-American Program of 
the International Cooperation Administra- 
tion, primarily to study advanced methods 
in drainage and irrigation and how they 
could be applied to conditions in India. In 
fulfilling the first part of his program he 
pursued advanced courses in drainage at 
Ohio State University. He spent the re- 
maining time (about three months) at the 
Office of the U.S. Bureau of Reclamation, 
Denver, Colo., and the U.S. Soil Conser- 


NECROLOGY 


Marvin A. Pratt, assistant product ap- 
plication manager, Weyerhaeuser Co., Ta- 
coma, Wash., suffered a fatal heart attack 
on September 25 at his home in Lakewood, 
Wash. (suburban Tacoma). Although con- 
fined to a wheel chair from a previous at- 
tack, he had been working daily and ap- 
parently regaining his strength at the time 
of his death. A native of Wisconsin, he 
was born on January 6, 1912, at River Falls. 
He received a BE degree from Wisconsin 
State Teachers College in 1933 and taught 
in the Cumberland (Wis.) High School. In 
1944 he joined Weyerhaeuser Sales Co. as 
a draftsman and subsequently was appointed 
farm structures representative and assistant 
product application manager. He specialized 
in building design for the agricultural 
market. 

He is survived by his wife, two sons, and 
one daughter. 


704 


T. E. Farrell 


E. R. Holekamp 


vation Field Office at Provo, Utah, where 
he studied the irrigation methods practiced 
under arid and semi-arid conditions. He 
also spent one week at the Utah State Agri- 
cultural College, Logan, where he observed 
the research experiments being conducted 
to find the most economic method of re- 
claiming hundreds of acres in the Cache 
Valley. 


Leonard J. Erie, irrigation engineer at 
the U.S. Water Conservation Laboratory at 
Phoenix, Ariz., was in charge of the irri- 
gation exhibit at the International Agricul- 
tural Exhibition, which was held in Tunisia 
during September. ; 


William O. Pruitt, Jr., associate research 
irrigation engineer in the irrigation depart- 
ment, University of California, Davis, re- 
cently presented a paper during a Sympo- 
sium on Agricultural Meteorology at the 
Tenth Pacific Science Congress in Honolulu, 
Hawaii. 


Robert J. Morris has accepted the posi- 
tion of product engineer with Trane Co. of 
Canada Ltd. in Toronto, Ontario, Canada. 
Formerly, he was chief designer for the 
Trailer Division, Brantford Coach and 
Body Ltd. 


James F. Wellons, Jr., has been trans- 
ferred from the Elizabeth City office of Vir- 
ginia Electric and Power Co., where he was 
rural engineer, to its Alexandria office. In 
his new position he is doing farm advisory 
and commercial work. 


John O. W. Gravely has been promoted 
to sales supervisor of the Atlanta Branch 
of Massey-Ferguson, Inc. He previously held 
the position of district manager. 


Glen C. Hatcher, formerly marketing 
specialist for Federal-State Inspection Serv- 
ice, has accepted a position of marketing 
specialist with the Cotton and Engineering 
Section, Markets Division, North Carolina 
Department of Agriculture. 


Edwin S. Coates is now engaged in his 
own consulting business known as Engi- 
neered Farm Systems. He designs, sells, and 
services systems for grain drying and stor- 
age, feed processing, and livestock and 
poultry feeding. Formerly, he was agricul- 
tural engineering specialist at North Caro- 
lina State College. 


John W. Matthews has returned to the 
agricultural engineering department of the 
University of Illinois, having completed an 
assignment as agricultural engineering ad- 
visor to Balwant Rajput College in Bichpuri 
Agra, India. 


Robert L. Brown is now associated with 
Cooperative Grange League of Federation 
Exchange of Ithaca, N. Y., as a test engi- 
neer. Previously, he was employed by Mel- 
drum and Fewsmith, Inc. (advertising) in 
Birmingham, Mich. 
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Earl D. Anderson, director of agricul- 
tural extension at Stran-Steel Corp., De- 
troit, Mich., and P. R. Schepers, general 
farm service supervisor, Consumers Power 
Co., Jackson, Mich, have been asked to 
serve on the new agriculture committee of 
the Michigan State Chamber of Commerce. 


Thomas H. Cotton, formerly athliated 
with International Engineering Co. of Port 
au Prince, Haiti, as irrigation and drainage 
engineer, is now located in Homedale, Ida., 
where he has accepted the position of 
secretary-manager of the South Board of 
Control. This Board is the operating agent 
for the Gem Irrigation District in Idaho 
and the Ridgeview District in Oregon. 


Waldo D. Lang is now employed by 
Ehrsams & Sons Mfg. Co. in its standards 
department as senior draftsman. He pre- 
viously was with the USDA Soil Conser- 
vation Service as an engineer at the Upper 
Verdigris Watershed in Kansas. 


Rama K. Srivastava of India is at 
present on the staff of the agricultural en- 
gineering department at the University of 
Minnesota, where he is teaching mache- 
matics on the St. Paul Campus and working 
on an advanced degree. 


Lee E. Vaughan recently has joined the 
Minneapolis-Moline Division of Motec In- 
dustries. Formerly, he was with New Idea 
Division, Avco Corp., Coldwater, Ohio, as 
senior project engineer. 


John T. Phillips, Jr., president of Lillis- 
ton Implement Co., has been elected chair- 
man of the Board of the Southern Farm 
Equipment Manufacturers Association. He 
served as its president this past year. 


Jack C. Whitesides has been promoted 
to project engineer in the Tillage Section 
of the Lilliston Implement Co. Previously, 
he was a design engineer. 


Myron H. Barton, product research de- 
partment, Deere & Co., Moline, IIl., has 
been elected vice-president from industry of 
the American Grassland Council. 


Marshall F. Guill is now an instructor 
in the engineering department at the Uni- 
versity of Georgia. He replaces Benjamin 
B. McLeroy, who is practicing private en- 
gineering and land surveying. 


John H. Craig advises that he is now 
residing in England, where he is employed 
by Rotary Hoes Ltd., West Horndon, Essex, 
as a project engineer. Prior to moving to 
England he was chief engineer for Howard 
Rotavator Co. of Harvard, Ill. 


David F. Nolte is now located in Ephrata, 
Wash., where he has accepted a position as 
civil engineer with the Columbia Basin 
Project of the USDI Bureau of Reclama- 
tion. His work involves the planning and 
designing of the water conveyance system 
for the Project. He came to Washington 
from Missouri, where he was employed by 
Stoddard and Karrer, Consulting Engineers, 
as an agricultural engineer. 


Edmund O. Howell has accepted a posi- 
tion as an engineer trainee doing design 
work for New Holland Machine Co. He 
previously worked at the Chemical Research 
and Development Laboratory at the U.S. 
Army Chemical Center in Maryland. 


Roy J. Howard has been promoted from 
plant superintendent to plant manager at 
Wirthmore Mills, Concord, N. H., where 
he has been employed since 1960. 
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NEW BULLETINS: 


ey 


The following bulletins have been released 
recently. Copies may be obtained by writ- 
ing to author or institution listed with each. 


The three following bulletins are avail- 
able from Agricultural Research Service, 
USDA, Beltsville, Md.: 


A Machine for Cutting a Seed Potato 
Into Six Pieces of Uniform Size and 
Shape, by George W. French. ARS 
Bulletin 42-52. September 1961. 


Progress Report on Hydraulic Agitation 
of Wettable Powders, by O. B. Wooten 
and J. T. Holstun, Jr. ARS Bulletin 
42-55. October 1961. 


Response of Insects to Induced Light. 
Presentation papers at a symposium 
sponsored by the Agricultural Research 
Service, USDA. ARS Bulletin 20-10. 
July 1961. 


The five following bulletins are available 
from the Superintendent of Documents, U.S. 
Government Printing Office, Washington 
23, DO..: 


Moldboard Plows, by 1. F. Reed. USDA 
Farmers’ Bulletin No. 2172. Novem- 
ber 1961. Price, 15 cents. 


Raising Dairy Calves and Heifers, pre- 
pared by Animal Husbandry Research 
Division, ARS. USDA Farmers’ Bul- 
letin No. 2176. October 1961. Price, 
15 cents. 


Equipment for Clearing Brush from 
Land, prepared by Agricultural Engi- 
neering Research Division, ARS. USDA 
Farmers’ Bulletin No. 2180 (super- 
sedes Bulletin 1526). October 1961. 
Price, 10 cents. 


Loose-Housing System for Dairy Cattle, 
by J. W. Rockey. USDA Miscellaneous 
Publication No. 859 (revision of and 
supersedes Bulletin No. 98). October 
1961. Price, 15 cents. 


Soil Conservation Index, Vol. XXVI— 
August 1960 to July 1961. Issued No- 
vember 1961 by the USDA Soil Con- 
servation Service. Price, 10 cents. 


Ground-Water Development in Three 
Areas of Central Illinois, by William H. 
Walker. Report of Investigation 41. IIli- 
nois State Water Survey, Box 232, Urbana. 


The three following test reports are avail- 
able from the National Institute of Agri- 
cultural Engineering, Wrest Park, Silsoe, 
Bedfordshire, England: 

The Vicon “Vari-Spreader’ Broadcaster 

(Mounted Model). No. 285. June 
1961. 


International Model B-275 Diesel Trac- 
tor. No. 286/OEEC. July 1960. 


Trojan-Legg Cultograder. No. 287. June 
1961. 


A Bibliography of Farm Buildings Re- 
search — 1945-1958 — Part VII, Miscellane- 
ous Items. Price 2s. 6d. Agricultural Re- 
search Council, 15 Regent St., London, 
SWI, England. 


The two following bulletins are avail- 
able from the Information Division, Canada 
Department of Agriculture, Ottawa, On- 
tario, Canada: 


Creeping Red Fescue, by C. R. Elliott, 
E. C. Stacey, and W. J. Doran. Publi- 
cation 1122. November 1961. 

Progress Report, 1955-1958—Cereal Breed- 
ing Laboratory, Winnipeg. 1961. 


Summation and Closing Address at the 
First International Conference on the Me- 
chanics of Soil-Vehicle Systems (Torino, 
Italy), by M. G. Bekker. June 1961. M. G. 
Bekker, Head, Land Mobility Laboratory, 
Defense Systems Division, General Motors 
Corp., Santa Barbara, Calif. 


Owning and Operating Costs for Farm 
Machinery, by L. D. Loftsgard, D. O. An- 
derson, and M. T. Nordbo. Bulletin No. 
436. September 1961. Department of Agri- 
cultural Economics, North Dakota Agricul- 
tural Experiment Station, North Dakota 
State University, Fargo, N. D. 


The three following bulletins are avail- 
able from the Agricultural Research Service, 
USDA, Beltsville, Md.: 


A Velvet-Roll Separator for Seed Testing, 
by J. E. Harmond and N. R. Brandenburg. 
Bulletin ARS 42-53. July 1961. 


Some Spray Distribution and Atomization 
Tests with a Helicopter, by D. A. Isler and 
Bohdan Maksymiuk. Bulletin ARS 42-54. 
September 1961. 


Progress Report on Hydraulic Agitation 
of Wettable Powders, by O. B. Wooten and 
J. T. Holstun, Jr. Bulletin ARS 42-55. 
October 1961. 


Experiments in Thinning Peaches with 
Machines — A Progress Report, by H. P. 
Gaston, Scott Hedden, and J. H. Levin. Ar- 
ticle 43-80. May 1961. Reprinted from the 
Quarterly Bulletin of the Michigan Agricul- 
tural Experiment Station, Michigan State 
University, East Lansing. Vol. 43, No. 4, 
pages 759-765, May 1961. 
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NEW BOOKS $ 


During the past few months there has been 
a large increase in the number of new books 
received for review. In order that all of these 
may be included in this column it has become 
necessary to list them oniy by title, author, 
publisher, size, and price. 


During the past few months there has 
been a large increase in the number of new 
books received for review. In order that 
all of these may be included in this column, 
it has become necessary to list them only by 
title, author, size, publisher, and price. 


Training, Placement and Utilization of En- 
gineers and Technicians in the Soviet Union. 
Paper. 5'4x8%4 in. ix+101 pages. Pub- 
lished by Engineers Joint Council, Inc., 29 
W. 39th St., New York 18, N. Y. Price, 
$1.00. 


Selecting and Storing Tractor Fuels and 
Lubricants. Paper. 81x11 in. 48 pages. 
Coordinator's Office, Southern Association 
of Agricultural Engineering and Vocational 
Agriculture, Barrow Hall, Athens, Ga. 
Price, $1.00. 


Advances in Agronomy, Vol. 13, edited by 
A. G. Norman. Cloth. 6x9% in. xi +386 
pages. Illustrated and indexed. Academic 
Press Inc., 111 Fifth Ave., New York 3, 
N. Y. Price, $12.00. 
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Dictionary of Agricultural Engineering, by 
H. J. Hine. Cloth. 4x6% in. 252 pages. 
Illustrated. W. Heffer & Sons Ltd., Cam- 
bridge, England. 


Farm Homes, Buildings and Utilities for 
Iraq, by J. Ernest Snavely. Cloth. 8'%x9% 
in. 186 pages. Illustrated and indexed. 
University of Baghdad, Baghdad, Iraq. 


Grain Drying and Grain Driers (translated 
from Russian), by A. P. Gerzhoi and V. F. 
Samochetov. Cloth. 7x92 in. 304 pages. 
Illustrated. Office of Technical Services, 
U.S. Department of Commerce, Washington 
25, D.C. Price, $3.25. 


The following three books have been 
published by John Wiley & Sons, Inc., 440 
Park Ave. South, New York 16, N. Y.: 


Weed Control: As a Science, by Glenn C. 
Klingman. Cloth. 6x9% in. viiit+421 
pages. Illustrated and indexed. 


Prestressed Concrete Cylindrical Tanks, by 
L. R. Creasy. Cloth, 5%x8% in. 216 
pages. Illustrated and indexed. Price, $6.75. 


Introduction to Soil Microbiology, by Mar- 
tin Alexander. Cloth. 6x9% in. x+472 
pages. 


Electromechanical Components for Servo- 
mechanisms, by Sidney A. Davis. Cloth. 
6x9 in. 334 pages. Illustrated and indexed. 
McGraw-Hill Book Co., 330 W. 42nd St., 
New York 36, N. Y. Price, $11.50. 


1961 SAE Handbok. Cloth. 900 pages. 
Illustrated. Society of Automotive Engi- 
neers, Inc., 485 Lexington Ave., New York 
17, N. Y. Price, $20.00. 


1961 Enginering College Research Review, 
edited by Paul T. Bryant and John F. Penn. 
American Society for Engineering Educa- 
tion, Attention: Secretary, University of IIli- 
nois, Urbatia. Price, $4.00. 


Agricultural Meteorology, by Jen-Yu 
Wang. Pacemaker Press, 1919 Jefferson St., 
Madison 5, Wis. Price, $7.00. 


ASTM Proceedings, Vol. 60. 1242 pages. 
American Society for Testing and Materials, 
1916 Race St., Philadelphia 3, Pa. Price, 
$12.00. 


The following two books have been pub- 
lished by Gale Research Co., 2200 Book 
Tower, Detroit 26, Mich.: 


Encyclopedia of Associations, Third Edi- 
tion. 1010 pages. Price, $25.00. 


Geographic-Executive Index, Vol-i. 304 
pages. Price, $15.00. 


Feed Production Handbook. Cloth. 8'4x11 
in. 288 pages. Feed Production School, 
Inc., 20 W. Ninth St., Kansas City 5, Mo. 
Price, $25.00. Special discount for educa- 
tional purposes. 


Indigenous Agricultural Implements of In- 
dia— An All India Survey. 6'4x9% in. 
402 pages. Illustrated. Indian Council of 
Agricultural Research, Krishi, Bhavan, New 
Delhi, India. Price, Sh: 21. 


Reports of the Seventh International Con- 
gress of Soil Science, 1960. Four volumes. 
2544 pages. IlIlustrated. Price for four vol- 
umes, fl. 110. Available at thé Office Inter- 
national de Librairie, 30 Avenue Marnix, 
Bruxelles, 5, Belgium. 


Grain Drying Manual. Publication 61-25. 
Sales Division, Edison Electric Institute, 
750 Third Ave., New York 17, N. Y. 
Price, $2.75. 


705 


ai 


went eat, + ree: | Sway eek oe ay eae ee i co "ae ye ee Ce eee IA Be vn RN Pea Re ee) Be Th ime Bee Oe ES A » = chy 2a i a 
ee ie Pied, ban ee eee eae ees eee Lge SEM e hep emer Meter CS Pk $ i re ? ; 
BS a oes Piast aes oo eee oe ie tb gs | Cees t SSE ee RS nh? So Oy ete en eee iy eats ets En: 
ipiaree tee e So' Sala) Khe ue \ ee / ae ; ei ay pO alice be oS a er. vo heen © ra Este ae = , 
Meets | De! ek le os rss es ee r ae m Merete cay ce | MEN Bete pete)! SR Sage Ne Ripicg et: see. See wee. Te os : 
Meee epee ee | te Bol Sy A es eee Berrged eters ery So 9 een el eighteen ge ee ea * he Be 
Fe pias ek | es Bere) eet RW CR ea et ee ae wee : 
ees 
a rah e 
A: PS ye ere 
Etta & 
erence © 
Bata Wes 
Pants. ee Te ee a,” NOR 
jee Z SNES SN ee SS reas 
Ahead Ss See. ee Sa Ee ~ incon 
Sn pe Pee te. ee SS ; 
Lee Boss: baie So sen Ms ‘ 
aie a oR ees SS } LL ee 
A See Bee es : 
|] oaeee ee WT 4 coe 
ie Be ae “ ZS ata é f 
pone Ae ag ae 
ave Ag tee Pp a eg 
Ore ee Be Sea ie 4 sd 
at: pee Bas pe = 
ater; Bee Em git... Se 
aes, he ps Ege aig 
ee a Bees bad ees 
po ca es ee, Rae 
reese ee BS Set Oo popes meas aS ae 
fe: ae oH : 
eee i 
(i 
meet iss: t 3 
Peles. es 
Fee a P50 
Pa ee aay ——~~~~_=—=_>—~_=_=~=~____ 
a5 ne venta 
me 1a | 
te a ; 
me bene °- 4 
~ Sees 
Lae 
PE Rees * 
Tat Bike 
Toe mene? 2 
Se Was 7 
al Pee S : 
apg PS A 
yp iged 
ee a 
aS wales 
tat ate 
en 
Baek meas 
Pps 
Ae aah 
Bae ie 
eae 
Be cag | 
aa E re & 
Be Ek ee 5 
fer ites 
eee 2 : 
Deen a | 
feds | 
dt eines. 
Tis bic 
vy ome eae 4 > 
oe ay x 
fo igie aes 
ee ees * 
uarcee 
oo ea 
mee t 
re Tan 
1 a 
Heep ik et 
. ie 
es 
ce ae % 
ee iets 
\ eee 
\ acm 
oa iret 
Real tts, 
2 es 
Perey | 
rie 
eet 
Pe. 
eng + 
oe cate 
ae 
SS 
Ba een [ 
ete tit 
4 ee 
co he 
Se, eee —_— 
a arte \ - ae R = 
ee as : 
is ee ——— 
cart ag ‘ — o = : 
a an LS = 
Betis werk Y = 
ae = 
ies Cia — & . 
rd ty 
| = SY : 
ee fe Y & , 
i tees int a< & 
; eas ' => 
cae 9 here ; 
eee | scsi nei Aaeiadabaatinitinianaiiantinceiideniin 
a ; - ae Po 
BP Ag 
es ise 
at eee 
et ny eam | 
wire 
Rae 
Do Pie : 
we hae 5 
etch |] ve 
eee ee : 
a eee 
2 ee e 
Taal 
ithe Apes 
Mn ee 
Be ek ae ee 
a j 
Bes yi : 
oe Bsa ets,» ) 
ya aes 
Sethe Y a 
2 ae 
eed 
i aca é 
ee 
a) ee 
ity Py 
“ON aes 
alae d 
ag: G) ve eee 
2 
pig, 1 S50 
ae Ce 4 
ia Be ea 
ay a ; 
i Ee 
ee 
ere. oe 
iar! 
Bie tas Fe) 
ts tee 
one te i 
eA ae aa 
FE aa 
ae ae 
2. 
fen eee 
as S'S ae a 
ae es 
* ican 
Soh OO —“C;sSCSCSSCisS 
eee. _ 
ea 
ee 
a 
a 5 
rae 
cA ee : 
i 
Peer eth wee hea’ ae ‘ieee abe ; ; SER Se Bee she) = Velie le oy Bee Se Fi } : 
rp Sap ee ee kes ei ies li ae aca nc tae OD Sei (| EE Dee Renal) 1 acy) = eee i Ue ee ees Oe eure a r ‘ ae Ret ae: . . . : > 
MGs) SPE i, Bes Stee Cpe EE.) For eniege. LE CO) se ae 4 fee CSUN \ open {gai vee oe 
Ke citi a ee Die ares Bp “Se ae ai eta ae Pi ae RISES Nal eee 3) ame + pee ema, 'y Sacra eg es fod Be ia ied re gira 2° . : 
Eee eZ ae Seer or. é 5 eae ny SPO OS Ra fe, os Borger Gelmre | oi Favaamian 4: os OREN Re: Bora we a a ae as fe , 
be a 4 kot Seer el Aoeeat Rae. rae | RRS Ses ae 9 SR ale a Ye lg pe dae Wert ! Seaway ae Saree! 2 f 
: a eee ee ee ae : ah re aes caaeee SRG Sosy fA OY ER AM Oe Cie a ee : leet ? 3 
PTS. Eee Pee ae ripen, et Oe oe Sr See ate yaa? 2p RS 2 MP Sa eC ert ep ae an Se I ay AY 2 een. + te a4 r ; 7 5 


¥. 


ee 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING indi- 
cated. “Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are 
summaries of mimeographed listings carried in 
the Personnel Service, copies of which will be 
furnished on request. To be listed in this bul- 
letin, request form for Personnel Service listing. 

Positions Open — June — O-257-126, 257-127, 
265-128, 259-129. July—O-286-131, 293-132, 294- 
133, 294-134. August — O-310-136, 329-137, 334- 
138, 341-140. September — O-350-141, 311-142. 
October — O-395-144, 405-145, 408-146, 408-147, 
421-148, 424-149. November — 0-453-151, 443- 
152, 462-153, 469-154, 469-155, 470-156, 498-157. 

Positions Wanted — June — W-364-39. July — 
W-213-42, 285-44, 280-45, 290-46, 219-47, 296-50. 
August — W-306-52, 307-53, 305-55, 304-56, 323- 
57, 317-58, 318-59, 330-60, 333-61, 302-62. Sep- 
tember — W-352-63, 351-65, 370-66. October — 
W-372-67, 414-68, 427-70, 430-71. November — 
W-436-72, 441-73, 449-74. 


NEW POSITIONS OPEN 


Agricultural Engineer for teaching and re- 
search in a Northwest Land Grant College. 
MSAE degree desired. Teaching Farm Build- 
ing Design and Construction, materials handling 
and processing. Retirement benefits; also out 
of residence leave privileges for advanced study. 
Salary open. O-510-158 


Agricultural Engineer for senior project engi- 
neering work on corn and forage harvesting 
equipment with established manufacturer. Mid- 
west location. BSAE or BSME. Age 25-35. Farm 
background preferred. Experience 3 to 10 yr. 
in farm equipment engineering. Must be able to 
assume responsibility for design and develop- 


ment for production of major components on 
complete units of farm equipment. Excellent 
opportunity for advancement with medium-sized 
manufacturer. Salary open. O-506-159 


Agricultural Engineer to initiate and supervise 
building maintenance on research farms of a 
leading drug manufacturer. Will also develop 
plans for additional livestock research buildings, 
and supervise personnel in the cropping pro- 
gram. Location, midwest. BSAE and two years 
or more of experience. Age 22-35. Draft ex- 
empt. Farm background. Opportunity to advance 
with growing research program. Salary open. 
O-520-160 


NEW POSITIONS WANTED 

Agricultural engineer-manager, for extension, 
teaching or sales work in power and machinery 
or farm structures with college, manufacturer, 
consultant, or farming operation, anywhere in 
USA or overseas. Married. Age 43. Experience 
as district sales manager of large manufacturer 
of sprayers, dusters, and processing equipment; 
assistant director and director of agriculture, 
Government of American Samoa; construction 
engineer, Near East Foundation; farm owner 
and operator. War enlisted service 9 mo. in 
Army. Available on 30 days notice. Salary 
open. W-497-75 


Agricultural Engineer for management work 
in power and machinery field with trade associa- 
tion. Any. location. Married. No _ disability. 
Experience 10 years in engineering, 5 years in 
administrative work. War service over 3 yr. 
enlisted. Salary open. W-522-76 


Agricultural Engincer for design and develop- 
ment in power and machinery with industry or 
public service, any where in USA. Must be able 
to relocate in National Guard unit. Single. Age 
23. No disability. BSAE, 1960. Sales experi- 
ence. Available January 1, 1962. Salary, $5000- 
6000. W-535-78 


MEMBERSHIP 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Alkan, Y. Ziya — Agricultural College, Ata- 
turk University, Erzurum, Turkey 


Andrews, Donald K.— Automotive and field 
equip. supt., Kohala Sugar Co. (Mail) 
P.O. Box 131, Kohala, Hawaii 


Baldwin, Lloyd B.— Chief, des. branch and 
deputy dir., eng. div., Central and South- 
ern Florida Flood Control Dist. (Mail) 
902 Wright Dr., Lake Worth, Fla. 


Bauman, Jack L. — Chief product engr., Farm 
Equip. Res. and Eng. Center, Interna- 
tional Harvester Co. (Mail) 210 Robin 
Hill Dr., Naperville, Ill. 


Burke, Robert L. — Vice-pres. and gen. mgr., 
Irrigation Equipment Co., Inc., P.O. Box 
3097, Eugene, Ore. 


Clay, Robert A.—Territory mgr., Clay Equip- 
ment Corp. (Mail) Sailfish Rd., Vero 
Beach, Fla. 


Conaway, Everett T.— Div. mgr., Eastern 
Div., Barker Poultry Equipment Co., P.O. 
Box 521, Seaford, Del. 


Crivello, Mike P.— Laboratory assoc., Line 
Material Industries, 12th and Madison 
Aves., South Milwaukee, Wis. 


Cutting, Charles L.— Farm rep., Danielson 
Dist., The Connecticut Light & Power 
Co. (Mail) Box 402, Danielson, Conn. 


Danford, Tiras J.— Des. engr., Harrington 
Mfg. Co., Lewiston, N. C. 
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Heise, Robert P. — Head, Arizona Test Div., 
John Deere Ottumwa Wks. (Mail) 640 
N. Vineyard, Mesa, Ariz. 


Hildebrand, Donald L. — Product dev. engr., 
A. O. Smith-Harvestore Products, Inc. 
(Mail) 1843 Fairway Ct., Kankakee, III. 


Jaeger, Jacob J.—Vice-pres. of eng., Massey- 
Ferguson Ltd., 200 University Ave., To- 
ronto 3, Ont., Canada 


Keppeler, John P., 11—Plantation supt., Wai- 
mea Sugar Mill Co., Ltd. (Mail) P.O. 
Box 193, Waimea, Kauai, Hawaii 


Kharrat, Antoine H.—Instr. of agr. eng., 
ICA, USOM, Mogadiscio, Somali Repub- 
lic, Africa. (Mail) College of Agr., Ge- 
nale (MERCA), Somali Republic, Africa 


Kilayko, Enrique L.— Chief engr., Precision 
Chemical Pump Corp., 1396 Main St., 
Waltham 54, Mass. 


Lunde, Erling W.— Process engr., advance 
planning dept., International Harvester 
Co., 505 41st St., Rock Island, IIl. 


McShane, Paul R. — Contract rep., Building 
Industries, Inc., 307 N. Washington, 
Hutchinson, Kans. 


Melcher, Frank T.— Sales engr., Cleveland 
Graphite Bronze Div., Clevite Corp., 
1001 McCormick Bldg., 332 S. Michigan 
Ave., Chicago, IIl. 


Northrup, Laness D. — Ext. irrigation engr., 
Agr. Ext. Service, University of Wyom- 
ing, P.O. Box 3354, University Sta., 
Laramie, Wyo. 


Omli, Richard C.—Work unit engr., Olympic 
Soil and Water Conserv. Dist., (SCS) 
USDA. (Mail) 511 W. Sixth St., Port 
Angeles, Wash. 


Peterson, Willard E., Jr. — Draftsman, John 
Deere Planter Works, 501 Third Ave., 
Moline, Ill. 


Quines, Avelino P. — Soil engr., Region No. 
1, Bureau of Soils, Dagupan City, Philip- 
pines 


Remington, Charles B. — Product and market 
planning, John Bean Div., Food Ma- 
chinery and Chemical Corp., 1305 S. 
Cedar St., Lansing 9, Mich. 


St.- Hilaire, Jacques — Quebec Power Co., 
399 St. Joseph East, Quebec 2, Canada 


Spear, Arthur J.— Farm machinery engr., 
Federal Ministry of Agriculture, Rhode- 
sia. (Mail) 58, Greenways, Flitwick, 
Bedford, England 


Wenger, Harvey M. — Pres., Terre Hill Ma- 
chine Co., Inc., Denver, Pa. 


Wolford, Byron F.— Pres. and gen. mgr., 
Jenoff, Inc., Box 247, Fergus Falls, Minn. 


Youssef, Ahmad, A. — Agr. attache, Embassy 
of the United Arab Republic. (Mail) 
2215 Wyoming Ave., N.W., Washington 
& Dc 


TRANSFER OF MEMBERSHIP 


Busch, Charles D.—Agr. eng. advisor, Agency 
for International Dev., U.S. State Dept. 
(Mail) American Consulate-General, APO 
224, New York, N. Y. (Associate Mem- 
ber to Member ) 


Cerny, Daryl D. — Sr. proj. engr., New Idea 
Div., Avco Corp. (Mail) 114 Parkside 
Dr., Greenville, Ohio (Associate Mem- 
ber to Member) 


Hansen, Earl D.— Engr., experimental eng. 
dept., John Deere Waterloo Tractor Wks. 
(Mail) 2519 Round St., Cedar Falls, 
lowa (Associate Member to Member) 


Milford, Donald E.— Civil engr., Eng. and 
Watershed Planning Unit, Design Sec- 
tion, (SCS) USDA. (Mail) 3001 Wend- 
over Ave., Lincoln 2, Nebr. (Associate 
Member to Member) 


Myers, Glenn L. — Sr. des. engr., John Deere 
Ottumwa Wks. (Mail) 329 Wildwood, 
Ottumwa, Iowa (Associate Member to 
Member ) 


Pasley, Robert M.— Planning engr., water- 
shed planning party, (SCS) USDA. 
(Mail) 509 Gerry Dr., Beech Grove, Ind. 
(Associate Member to Member ) 


Perry, Gordon C.—Ext. spec., agr. eng. dept., 
Cornell University. (Mail) R.R. 1, Tru- 
mansburg, N. Y. (Affiliate to Member) 


Singley, Mark E.— Prof. of agr. eng., Col- 
lege of Agriculture, Rutgers - The State 
University, New Brunswick, N. J. (As- 
sociate Member to Member ) 


Taylor, Warren E. — Asst. prof. of agr. eng., 
Oklahoma State University. (Mail) Okla- 
homa Res. Sta., Chickasha, Okla. (Asso- 
ciate Member to Member) 


Wilcutt, Kyle E.—Rurai serv. engr., Alabama 
Power Co., P.O. Box 211, Montevallo, 
Ala. (Associate Member to Member) 


Research Summary on 
Water Supplies 


A “Summary of Research on Individual 
Household and Farmstead Water Supplies” 
is available from ASAE, 420 Main St., St. 
Joseph, Mich., at 50 cents per copy or in 
exchange for one Technical Paper Order 


Form. 


This report, prepared by the ASAE Wa- 
ter Treatment and Use Committee, is a 
summary of the results of a questionnaire 
sent to agricultural engineering and sanitary 
engineering departments, as well as persons 
dealing with research in the area of indi- 
vidual household and farmstead water sup- 
plies. Replies were received from 42 states 
and 3 Canadian provinces. 
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e@ Bearing-Equipped 
@ Precision-Built 

@ Low Cost 
@ Ready to 
Install 


D1iamonp UNI-MOUNT Idler Sprockets are fully assem- 
bled, ready for quick, easy installation. They save time 
because there is no need to procure and assemble separate 
parts . . . any standard half inch machine bolts can be 
used. UNI-MOUNT Idlers are low cost, yet extremely 
durable and reliable for long service life. Here’s why .. . 


@ Smooth-running, oil-impregnated, heavy duty bearing. 


e@ Case-hardened steel journal . . . for maximum resistance to 
wear ... diameter ground surface for free running under load. 


e@ Steel washers press-fit on steel journal complete the assembly, 
and maintain proper lateral clearance between working parts. 


@ Style C steel sprockets used in UNI-MOUNT Idlers are the 
same as sprockets supplied for high-speed, high-capacity 
timing and power transmission drives. Because they are 
stock items . . . machined and heat-treated in large volumes 

a . .. you get a precision built, fully assembled, bearing- 

equipped UNI-MOUNT Idler Sprocket at a cost only slightly 

more than the sprocket alone. 


Sprocket teeth accurately machined (not stamped) assure 
smooth, quiet chain engagement with maximum contact 
surface . . . case hardened for long service life. 


For complete information, call your local DiaMonp Distributor 
or write direct to: 


DIAMOND CHAIN COMPANY, INC., A Subsidiary of American Steel Foundries 


Dept. No. 616 « 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


DIAMONDQRGE 


ROLLER 
*CHAINS 


*Trade Mark property Diamond Chain Company, Inc 
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CHECK POINTS 


by J. L. BUTT 


Reaching Out 


In September, President Virtue, Walt 
Carleton, and I visited, among other agen- 
cies, the offices of the Peace Corps in Wash- 
ington. We were interested in learning more 
about this program and just what place 
agricultural engineering occupied in the 
plans of its administrators. 

By way of explanation, we were given a 
mimeographed sheet entitled “Agricultural 
Skills Needed by the Peace Corps.’’ The 
alphabetical list began with “Agricultural 
Engineer”; and among the 43 skills listed, 
some professional but more subprofessional, 
there were at least 20 that could be filled 
or supervised by agricultural engineering or 


farm mechanics graduates. 


These figures are cited because they stress 
the growing importance placed upon agri- 
cultural engineering and related activities in 
improvement programs for countries under- 
going development. The various skills cov- 
ered such things as road building, planning 
and building dairy buildings and other farm 
structures, feed mill and farm machinery 
operations, foundry and water use work. 
We were told that agricultural engineering 
figures prominently in the plans of the 
Peace Corps, although it was apparent that 
most of the skills listed were subprofes- 
sional in nature. However, it seems equally 
apparent that as technologies progress in the 
developing nations the role of the profes- 
sional man will likewise assume increasing 
importance. 

Reflecting further on this growing aware- 
ness of the value of engineering in rural 
development programs we later came across 
this statement from a rural sociologist of a 
leading university: “The profession of agri- 
cultural engineering has a great deal to 
contribute to any program of rural develop- 
ment. In my opinion, agricultural engineers 
should be included in every agricultural 
mission that our technical aid program 
sends abroad to low-income countries, and 
they should be a part of every college of 
agriculture contract.” 

Agricultural engineering already is play- 
ing a major role in the programs of the 
FAO, AID (formerly ICA), several of the 
foundations, the world bank, and in the 
activities of manufacturing organizations 
that are expanding foreign operations. The 
list of agricultural engineers who have ex- 
perienced “overseas” professional contacts 
and duty assignments grows annually. 

I review these items for the purpose of 
inviting your attention to what they imply 
for the future of agricultural engineering 
and individual ASAE members. Undoubt- 
edly, more of us will find ourselves visiting 
or serving in other countries. The import- 
ance of proficiency in several languages be- 
comes apparent. The-challenge of establish- 
ing new agricultural programs and support- 
ing industries in the developing nations will 
be accepted by many. The overseas market 
for products and services provided by agri- 
cultural engineers will grow. And all of us 
will feel the impact of the accumulated 
knowledge and data that will result from 
increased international contacts and ex- 
changes. (Assuming that world politicians 
are held in line to allow orderly develop- 
ment and growth as opposed to the greedy 
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A Seasonal Expression 


Each year as the Christmas Season 
approaches — with its emphasis on 
thoughtfulness, friendship, kindness, 
appreciation, love, and all the other 
qualities perfectly exemplified over 
nineteen centuries ago —we all ex- 
perience an extra sense of aware- 
ness of the blessings of family, 
friends, life’s necessities, and the 
freedom of choice, expression and 
action. 


We of the ASAE staff number 
among our treasurers the friend- 
ships we have enjoyed in working 
with so many true and dedicated 
professionals toward establishing a 
better foundation for a cause which, 
by helping to provide the necessi- 
ties of mankind, is at least a shad- 
ow of the example set so long ago. 


We extend our best wishes for a 
Happy Holiday Season and look 
forward with genuine pleasure to 
continued associations in our mu- 
tual objective of serving the engi- 
neering interests of agriculture, 

Your ASAE Staff 


lust for power, accompanied by concrete 
walls, concealed facts, mass murders and 
imprisonment which throttle progress in 
much of the world.) 

The foundation of this expanding appli- 
cation of agricultural engineering in other 
countries is continued progress in agricul- 
tural engineering education, research, and 
application in the United States, Canada, 
Great Britain, Germany, and other coun- 
tries where the profession has been devel- 
oping during the past 50 years or more. 
The importance of training more agricul- 
tural engineers to meet these international 
demands, as well as the growing domestic 
demand, is again emphasized. 

There is no doubt about it: Engineering 
must play an increasingly important role in 
world agriculture as pressures mount to 
feed an exploding population. And many 
of you who read this article will be right 
smack in the middle of it. 


EVENTS CALENDAR 


January 8-12—SAE Automotive Engineering 
Congress and p> noc Cobo Hall, De- 
troit, Mich. Obtain information from 
Society of Automotive Engineers, Inc., 
485 Lexington Ave., New York 17, N.Y. 


January 10-i12—11th Annual Convention of 
Agricultural Ammonia Institute, Sheraton- 


Jefferson Hotel, St. Louis, Mo. Contact 
AAI, 304 Claridge Hotel, Memphis, 
Tenn., for details. 


January 22 - February 1 — Engineering and 
Management Short Course, University of 
California, Los Angeles. For further in- 
formation write to Reno Cole, Course 
Coordinator, University Extension, Uni- 
versity of California, Los Angeles. 


January 29- February 1— American Society 
of Heating, Refrigerating and Air-Condi- 
tioning Engineers Semiannual Meeting, 
The Chase-Park Plaza Hotel, St. Louis, 
Mo. Details may be obtained from 
ASHRAE, 345 E. 47th St., New York 
17, N. Y. 


January 30-31 — University of Illinois Agri- 
cultural Industries Forum, University of 
Illinois, Urbana. Information may be ob- 
tained from the College of Agriculture, 
University of Illinois, Urbana. 


February 11-17 — National Electrical Week. 
Write to National Electrical Week Com- 
mittee, 290 Madison Ave., New York 17, 
N. Y., for information. 


February 12-13— Fertilizer Technology 
Short Course, Purdue University, Lafay- 
ette, Ind. Sponsored by the Soil Science 
Society of America. Contact SSSA, 2702 
Monroe St., Madison 5, Wis., for 
information. 


February 18-24—National Engineers’ Week. 
For details contact the National Society 
of Professional Engineers, 2029 K St., 
N.W., Washington 6, D.C. 


February 27-28— Tenth Annual National 
Dairy Engineering Conference, Michigan 
State University, East Lansing. Contact 
Carl W. Hall, Chairman, National Dairy 
Engineering Conference, Agricultural En- 
gineering Dept., Michigan State Univer- 
sity, East Lansing. 


March 4-8 — Gas Turbine Power-Process In- 
dustries Conference and Exhibit, Sham- 
rock-Hilton Hotel, Houston, Texas. For 
additional information write to American 
Society of Mechanical Engineers, 345 E. 
47th St., New York, N. Y. 


March 6-11 — 33rd International Machinery 
Show, Paris, France. For additional de- 
tails write to Robert de Wilde, Agricul- 
tural Attache, 1001 Connecticut Ave., 
N.W., Washington 6, D. C. 


March 20-22 — 1962 Farm Materials Han- 
dling Field Days, sponsored by Wisconsin 
Power and Light Co., Wisconsin Electric 
Power Co., and Madison Gas and Electric 
Co., in conjunction with Successful Farm- 
ing Magazine, Dane County Fair 
Grounds, Madison, Wis. For information 
contact Wayne Russell, Rural Promotion 
Supervisor, Wisconsin Power and Light 
Co., Madison, Wis. 


March 27-29—American Power Conference, 
Sherman Hotel, Chicago, Ill. Further de- 
tails may be obtained from American So- 
ciety of Mechanical Engineers, 345 E. 
47th St., New York, N. Y. 


May 16-17 —Second Technical Conference 
on Irrigation, Drainage, and Flood Con- 
trol, Omaha, Nebr. Information may be 
obtained by writing to United States Na- 
tional Committee, International Commis- 
sion on Irrigation and Drainage, 300 
Insurance Bldg., Denver 2, Colo. 


June 4-6— Nuclear Congress and Atomic 
Exposition, New York Coliseum, New 
York, N. Y. Sponsored by Engineers 
Joint Council, Inc. Details may be ob- 
tained from NCAE, 117 S. 17th St. 
Philadelphia 3, Pa. 
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At International Harvester 


Super slow-motion movies 
spot high-speed trouble 


Lights . . . action . . . camera! Seven-tenths of a 
second later the International Harvester camera- 
man has a 100-foot super slow-motion movie that 
shows engineers exactly what happens during the 
operation of this high-speed mower. These movies, 
taken at 8,000 frames-per-second and projected at 
regular speed, “‘expand time” just like a micro- 
scope “expands size.” 


So, the engineer can see how a cutter bar moves, 
a gear meshes, a baler ties. Each high-speed move- 
ment can be studied and restudied. The causes of 
vibration, excessive wear, and inefficient operation 
can be spotted and design changes made before the 
exhaustive field testing begins . . . before a machine 
is ever delivered to a farmer. 
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Photography is one of the many scientific tools 
used at International Harvester’s Farm Equipment 
Research and Engineering Center, Hinsdale, IIli- 
nois. In this farm equipment ‘“‘tomorrowland”’ over 
1,500 specialists create the newest and finest trac- 
tors and machinery in the world. Reason enough 
that IH dealers look to the future confident of in- 
creased sales and greater profits. 


&) 


° oINTERNATIONAL HARVESTER 


World’s largest manufacturer of farm equipment 
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. . . With ASAE Sections 


(Continued from page 702) 


tric motors for agricultural applications. A 
social hour conclude the meeting. 

A mid-winter meeting is scheduled for 
the Section on Friday, January 19. The pro- 
gram will include a tour of Motec Industries 
at Hopkins, after which a dinner will be 
enjoyed at Bursch’s Cafe. The after-dinner 
program will be presented by personnel of 
Motec Industries, including Douglas Dankel, 
chief agricultural equipment engineer, who 
will discuss “Three-Point Hitch Mounted 
Corn Picker.” 


lowa Section 


The next meeting of the Iowa Section 
will be held in January at Iowa State 
University. A tour of the Atomic Energy 
Laboratory located there will be a part of 
the program. 


Central Illinois Section 


The Central Illinois Section held a meet- 
ing on November 3 at the Illinois Agricul- 
tural Association Building, Bloomington, 
Ill., at which 60 were in attendance. In- 
cluded on the program was G. T. Cohron, 
research engineer, Caterpillar Tractor Co., 
who presented a paper showing how his 
company studies soils to improve the per- 
formance of earth-moving equipment. J. O. 
Curtis, associate professor, and E. D. Rodda, 
research associate, agricultural engineering 
department, University of Illinois, revealed 
how rigid frame buildings were developed 
in studies at the University. They said that 
pole type construction for barns and ma- 
chine sheds remains a desirable type, yet 


On this Blaw-Knox truck mixer, FUNK-designed units 
handle an unusual job in a simple way. Speed and 
flexibility were gained with a 3-speed synchro-mesh 
transmission having overdrive and underdrive. A space 
and alignment problem was solved by the unique 
design of the heavy-duty clutch case that enables the 
transmission to be offset at a 20° angle. 


Another example of how FUNK MODULAR POWER 
UNITS can solve hard power problems — easily and 


economically! Let FUNK help you! 


the rigid frame has some advantages in pro- 
viding wide spans without posts, and over- 
head space not obstructed by roof trusses. 


Addressing the group during the evening 
banquet, William Allen of the IAA public 
relations department said that agriculture 
today is far more than the 8 percent of our 
population living on farms. He stated that 
40 percent of the total of the people em- 
ployed in private industry are included in 
agriculture because they supply the farmers 
with the modern equipment or assist in 
processing and marketing the food pro- 
duced. He encouraged all industries related 
to agriculture to join in one common pur- 
pose, to present the proper public relations 
message. 


CORRECTION 


It has been brought to our attention that 
one of the speakers at the Iowa Section 
meeting on November 10 was listed in- 
advertently in error in the item on page 639 
of the November issue. Instead of L. M. 
Clauson the speaker was R. M. Tutton, 
deputy chief engineer of the lowa Highway 
Commission. 


... Research Notes 


(Continued from page 703) 


A recent graduate of Michigan State Uni- 
versity he is now stationed at the University 
of California, Davis, California. 


Wiley H. Henson, formerly stationed at 
Raleigh, North Carolina, has been trans- 
ferred to Lexington, Kentucky, where he 
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will be in charge of the USDA Harvesting 
and Farm Processing Branch project on 
Tobacco Mechanization which will be con- 
ducted in cooperation with the University 
of Kentucky. 


Publications 


“Sweet Cherry Harvest Trials,’ by J. H. 
Levin, H. P. Gaston, S. L. Hedden, R. T. 
Whittenberger, and C. L. Hamner, Western 
Fruit Grower, July 1961. 


“Experiments in Thinning Peaches with 
Machines,” by H. P. Gaston, S. L. Hedden, 
and J. H. Levin, A Progress Report Mich- 
igan Quarterly Bulletin, May 1961. 


“A Velvet-Roll Separator for Seed Test- 
ing,’ (ARS 42-53), by J. E. Harmond and 
N. R. Brandenburg, July 1961. 


“Cotton Fiber Maturity and Fineness: 
Both Predicted Separately, Accurately, and 
Rapidly,’ by W. E. Chapman, reprint from 
Textile Research Journal, May 1961. 


“Safety a Must for Every Gin,” by J. B. 
Cocke, reprint from The Carolina Ginners 
Annual Review, July 1961. 


“Research Aids Ginners,” by W. E. 
Garner, reprint from Ginners Annual Re- 
view, July 1961. 


“Estimating Machine Capacity and Costs 
in Harvesting Various Fruits by the Shake- 
Catch Method,” by R. W. Fridley and P. A. 
Adrian, Western Fruit Grower, June 1961. 


“Some Spray Distribution and Atomiza- 
tion Tests with a Helicopter (ARS 42-54), 
by David A. Isler and Bohdan Maksymiuk, 
September 1961. 


INDEX 
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Price to ASAE Members $7.00 
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HARMON MULBAR, 420 Main Street, St. Joseph, Mich. Tel. 983-6521 


1961 TRANSACTIONS of the ASAE 


HE General Edition of the 1961 TRANSACTIONS of the 

ASAE, Vol. 4, No. 1, containing 152 pages is off the 
press. Copies are available at $6.00 each ($3.25 to ASAE 
members). The second edition, containing at least 96 pages, 
will be a special edition devoted to technical articles on 
Power and Machinery subjects and will be published in 
December. Copies of the special edition will sell for $4.00 
each ($3.00 to ASAE members). Combined price for both 
editions is $8.00 ($5.50 to ASAE members). 
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FERTILIZER HOPPER 


1. Corrosion resistant to 
chemicals, rust and weather 


“eee 


2. Durable to withstand impact 
and abrasion of dry mixes 


3. Translucent—to reveal level of 
contents at a glance 


Planter makers use MFG hoppers for a variety of other 
advantages, too: light in weight; lifetime service means 
no replacing; seamless one-piece molded unit for greater 
strength; no deterioration of any kind. 


Special sizes and shapes can be custom molded for 
your specific application needs. Write for details. 


MOLDED FIBER GLASS COMPANIES 


4645 Benefit Avenue * Ashtabula, Ohio 
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iF YOU USE BELTS OR CHAINS—Long-life, low-cost Aetna AG Series Idlers will increase 
your drive efficiency. Units are simple in design. Extra large lubricant capacity and 
% highly efficient seals provide dependable anti-friction performance. In operation they 
\. ae never need maintenance. And because they are completely prepackaged and prelubri- 
ie, cated, they reduce your production cost, assembly cost, and stock handling problems. 
Investigate, also, the Aetna AG Series Adapter units for shaft support and other drive 
and conveying applications. All AG Bearings are available in a wide variety of sizes and 
configurations. Call your Aetna representative listed in your classified telephone direc- 
tory for information, or write for General Catalog and Engineering Manual. 


AETNA BALL AND ROLLER BEARING COMPANY | 4600 scHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 39, ILL. 
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OLIVER NO. 73 PICKER-SHELLER uses Steel Link-Belt chain in the shelled 
corn elevator. Link-Belt “AG” double-pitch agricultural roller chain 
is employed for gathering and conveying the ear corn to the sheller. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference in 
field performance, help assure customer satisfaction for their machines. 

Steel Link-Belt chain, shown at left, is lightweight, strong and low-cost. Its 
open hook design simplifies coupling and uncoupling. And like all Link-Belt 
chains it has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link-Belt 
office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. vaste 


LINK: 


CHAINS AND SPROCKETS 


LiNK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All Prin- 
cipal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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Come Harvest Time this Year 
be a “Power Farmer” 


1921 WHITNEY 207 


9 horsepower at the drawbar, 18 at the belt 
pulley; weight 3,000 pounds; turning radius ll 
feet; 2 cylinders, opposed, cast separately; 
selective transmission, 119-4 m.p.h. forward, 
3 m.p.h. reverse; chain final drive; Timken 
bearing equipped; price $1,075. 


COURTESY IMPLEMENT AND TRACTOR a 
: : & 
ee ee Cave TCO 2 


Everything’s changed but the name on the bearings 


Farmers did a day’s work in two hours with the new Whitney 207. It pulled two fourteen-inch plows at 
3 m.p.h. Plowed 5 to 6 acres a day. It ate only when it was working. And you never had to shovel out its 
stall. Mi This wasn’t the first farm tractor to roll on Timken” tapered roller bearings. Timken Company 
engineers have been working with farm equipment makers since 1912 to develop bearings and mountings 
that mean more reliable wheel, transmission, final drive, power take-off, and steering gear performance. 
@ Today 6'4 million fewer farmers feed 90 million more people. One reason for this 300% jump in produc- 
tivity is that Timken bearings keep farm equipment moving. We’ve improved them again and again to 
pack more and more capacity into less space. They need a minimum of maintenance. M@ Small 
wonder every make of American tractor uses Timken bearings. | 
1. Farmers know that Timken bearings mean fewer breakdowns TIMKEN 
Nee and greater availability. Bear that in mind if you buy or build 
Fh TAPERED ROLLER he 
BEARINGS : Since 189 be ow 


@ 


farm machines. The Timken Roller Bearing Company, Canton 6, ott, a 
Ohio. Also manufacturers of fine alloy steel and rock bits. ‘a 
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